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A SYSTEMATIC CENSUS OF WEST AUSTRALIAN FLORA* 

Edh’Or. 

With tho March issue of tlie “Journal of the Department of Agrriculture’^ 
is included, in addiiitjn to the annual supplementary index to the last Volume, 
an apptmdix entitled “Enumeratio Plantarum Australiae Occidentalis,” a 
v.'ork ('onipiled by Mi'. (Jias. A. (Jardner, tin* (lovernnumt Dotanist. 

This appendix will form a valuable contribution to the science of Botany 
thi'ou^’hout the world, for it is worthy of note that no similar publication 
of this nature has hitherto been issued concerning the tlora of the State. 
The only comj)rehensivc journal atlemptiiiir to embody the knowled.sfe now 
dittused is the “Flora Australienesis,” issued between the years LSbO and 
1878. All other botanical contributions to the liteiatui’o consist of small 
books, or odd pajiers published in very many journals in Kn^dand, Aus- 
tralia and foreign countries — notidily (lei-inany. The student of botany in 
this country (uin S('areely hope to accumulate all these: hence the purpose 
of this census. 

Air. (lardner has succeeded in including the names of all plants occur- 
ring within the political borders of the hitate in systematic order, and in 
such a maimer that all closely related plants are brought together. The 
student, comparing Beiitliam's work (“Flora Australienesis") with the 
census now issued, would iind in the latter names that do not occur in 
th( formoi* publication, and from their position or seciuential ordei' would 
he able to tra('(‘ the description. The name of each s})ecies is Ddlowcd by 
tl’.at of tli(‘ per, son who described it, or the later authority who revised 
the name, followed again by the title of the periodical, paper, journal, 
or whatever it may be, in which the description may be found, together 
with the date of its tiuhlication. Wherever a name has a synonym it is 
includ(‘d in italics, with brackets. Ea^v. genus is numbered in setiuential 
order. 
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The census also includes all the exotic, naturalised spetdes that have 
been recorded up to the present time, the genera of which arc not num- 
bered, but given in sequential order. The paper in which they are described 
is not mentioned, but the original home of each species is given in T.atin. 
The name of each introduced plant is also preceded by an asterisk; and 
may be thus easily picked out. 

The census has been in course of preparation since 192.3, and every 
care has been exercised regarding the correct name and status of each 
species. The system followed is that in general use amongst botanists, 
being that of Engler, the famous German. 

It is not contended that this work will be of particular value to the 
agriculturist or pastorali.st, although something more than a superficial 
knowledge of the subject would ho to their advantage, and, it included 
in their libraries for ready jeference, there cannot fail to arise oci^asions 
when it will be found extremely useful. Readers of the ^‘Journal,” imwever, 
now cover a wide range throughout the Commonwealth and Tar beyond 
the limit.s of the Australian continent, and to many of them th(‘ ('onsus 
will be of far more than passing interest. By the botanist and student it will 
be welcomed and appi-ecialed. For this re.ason, and that it constitiiles in 
part a I'ecord of the work ('arried out by the Department of Agricultuin? 
for Western Australia, this publication takes pleasure in being the lirst 
medium to introduce this ])aticntly compiled and comprehensive census to 
it& reading public. 

It is hoped to publish the woi’k in four separate ])arLs as an appendix, 
or supplement, to the quarterly issue, and the volume will be completed 
with the Decembei’ numbei’. 


"THE JOURNAL OF AGRICULTURE 

will be supplied free <m application to any jmt.soii in the State who is follow- 
ing Agilcultural, llorticull iiral, or Viticultural pui'snits, to Agiicultiiral 
Societies or As.sociations, and lo any j erson otherwise interested in Agri- 
culture. 

A charge of Threei)ence X)cr coi)y will be made for the Joarnal to j»er- 
sons other than the foregoing, or who do m»t reside in the State. These 
applications accompanied by the retpii'^ite amount, must be forwarded to the 
Director of Agriculture*, Department of Agvicull me, who will also receive 
all corres})ondence dealing with the conduct of the Journal. 

Editors of agricultural and countiy papers are invited to reproduce any 
of the articles contained in this Journal, j^roviding the usual acknowledgment 
is made. 

If you are not receiv ing the Journal, which is issued epiarterly, and wish 
to do so, please forvmrd your name and postal address to the Director of 
Agriculture, Perth.' 
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HISTORICAL. 

A SHORT HORTICULTURAL AND AGRICOLTURAL HISTORY OF 
THE PROGRESS OF ALBANY, MT. BARKER, AND THE 
ADJOINING DISTRICTS. 

By A. C. V’aikjiian. 

Thoiig:li eelebratinj^ the CeHtonai-y Year of Western Australia, the pro- 
j^ress of liorti(MiI1ur(* and ai*riciil1ijrn in tiie al)nv(‘-nientiojie<i districts has 
increased more raj)idly durinj? the last twenty-live years than in the seventy- 
five wiiich preceded them, and it is with the lattei* part of the last quarter 
of a century this article proposes mainly to deal. 

Horticulture ha.s been largely responsible for developing the prosperity 
of these districts, and still holds its own from a viewpoint of production, 
foj- it was eai'ly r(‘alisfd that diinatit' (onditions and siiila!)ility of soil i\ere 
favoura))le to th(! planting of orchards, especially for the production of pip 
fruits. 

When the ofiening up of the goldfields brought about an influx of 
population a good local market was created; it was recognised that condi- 
tions wer(‘ favourable, with the result that tlie fi-uit growing industry Tvent 
ah(‘ad. Thirty years ago there were few people who rcjalised how important 
this indiisti'y was to become to Albany and its environs, yet to-day about 
one-third of the apple crop of the State is grown within their lioimdaries, 
and during this Centenary Year 22:3,128 ca.ses of apples and 11,990 bushels 
of p(*aj‘s were exported ovei’seas, neces.sitating nine ships calling at the 
Port of Albany. Besi<les this a large number of eases were sent to the 
Eastern States. 

^'ears ago it was made apj)arent that cool storage had become a n(‘ces- 
sity and th(' Government came to the, assistance of the glowers by erecting 
one at Albany. Private enter])iise followed the lead, and at Mt. Barker 
the Co-operative Frnit-gixnvers of that district put up a vei*y tine store. 
Both of those adjuncts liave been of imnnaise value to growers. 

How tlie industry will increase in the next century one would be foolish 
to forecast, and will doubtless he governed by the demand foi' tlie product, 
lint it is certain w^e have thousands of acres suitable for prodindng the liest 
fruit that can he grown. At Mt. Barker, the leading c.entre, large areas of 
trees have been planted. Tlie Mt. Barker Instate, now owned by Messrs. 
Martin Bros., has over 200 acres of orchard; Messrs. Sounnes and Sons well 
over 100 aiu’es, and Mr. E. Thomas also over 100; while tlierc are several 
orchards comprising 50 acres or more. The King and Kalgan River Di.stiicts 
have some nii^e orchards, while Kendetiup, Torbay and Denmark also pro- 
duce good fruit. 

Since the export of fruit commenced the demand has been good. For 
the last three yeai's overseas merchants have been buying at good prices 
f.o.b. Albany, the 1929 quotes being the highest yet offered. It looks, there- 
fore, as if the fruit produced can hold its own in tin* world’s markets The 
comparative freedom from disease.s is a big factor and the envy of lOastem 
visitors. Our Plant Diseases Act and its administration may justly be held 
largely responsible for this, and the growers of to-day have distinct advan- 
tages over those of thirty years ago as far as knowledge is coiiceined. 

There has been no boom in planting in recent years, but production, 
has steadily increased and promises to continue, Kendenup being the most 



4 


JOURNAL OF ACIRJCULTURE, W.A. 


[Mak., 1930. 


recent centre to pinnt extent of acreni»(*, wheiv the youn.ii- orchards, jnst 
cominf^ into bearing, look very well. 

The history of the districts reviewed shows that fruit growing has been 
sound and profitable. While the. future of the indiisti-y seems bright, there 
are indications that land development will dci)end on sound combinations 
of two or more industries proved suita])le for certain districts. Mt. Barker 
and adjacent lands have jirovcnl their suitability for fruit growing, and are 
now proving that tliey have a second sound proposition in the cultivation of 
pasture. 

It is very nice to be abl(‘ to specialise in one industry, but the old 
saying, “Never have all your eggs in one basket,” has a lot of followers. 
Pasture means i>roduction of wool, meat, hides, cream, et('., foi* all of whicdi 
there is an assured market, allowing the farmer to go in for slu'cp or cattle, 
according to his inclination, the suitability of his land and its tyi)e. Mt. 
Barker is favouring fruit and sheep, and what may be des('ril)ed as stamlard 
farms are being evolved on the lines mentioned, either fruit oi’ sheep pre- 
dominating. Districts further South are favoin-ing dairying and f]-uii, and 
potato growing. 

The big drawbacks to settlement in timber country an* cost oi' clearing 
and slowness of return whether the land is eventually to be used foi* horti- 
culture 01 * agriculture. The k<‘ynote of success is to cheapen capital costs 
and start on sound lines. For this thi’ee things are ess(*ntial, viz., .skill in 
clearing, a knowledge of manuring and .soil impi’oveitumt, and growing the 
right type of plant for the soil and climatic conditions. 

It is admitted in liorticulturti — and a])pli(‘s also to agriculture in timber 
districts — that it is inadvisable to plant green country for cro]>t>ing tuuposes. 
A system is now in practice wliich, though not perhaps genei’ally accejited, 
promises to be of great value as a .starting point in reducing capital costs 
and developing on sound lines. This is chie/ly, in addition to ring-barking 
and suckering, sowing suitable seeds, mostly clovei’s, and top dressing with 
manure, with or without some sort of cultivation. The suckere<l green country 
treated in this way can be made to .show a small return iji the first year. 
This refers to country carrying principally Waiidoo oi’ White (Jum timber. 

The system being practised allows of seveial variations of method neces- 
sary to suit dilferent kinds of country and the final purpose for* which the 
land is to be tilled. AVliere Jarrah oi* Red (rum predominates, the country 
is ring-barked and small saplings and scu'ub cut down, and every effort made 
to get what is called a clean burn. This i.s followed u]) by sowing seeds 
and manure. The seeds should not he .sown loo early or they may germinate 
and wilt. Super])hosphate at the rate of one bag per acre is leco mm ended, 
with subteTTanean clover* at the rate of 4-() lbs. per aei’c in the seed mixture. 
In most places the choice of seed would irrclude subterranean clover, but 
cluster, suckling, and (b*ooi iiig cIov(‘r have pr*oved tli(‘ir valiu* for tliis 
type of work. Then by judicious grazing one can get a small quick return, 
as the clover.s, with the natural lierirage which exists in most country, give 
(juitc a fair picking the first year. Top dressing and suckering follow for 
such period as is necessary. Soil improvement is commenced, and in a 
few years the country can be cleared at a low cost, and when ploughed 
is fit for horticultural or agricultural purposes. Of course much of the 
poorer country will be kept for permanent pastures, but this work is likely 
to have a bearing on present classification and soil surveys and make profit- 
able thousands of acres of land already provided with public facilities. 
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EXPORT OF EGGS- 

REJECTS— THEIR CAUSES AND REMEDY. 

Hv \V. T. Riciiakdson, 

Poiiltiy Adviser iuid Coiiuiioiiwealtli Oliicer in Charge of Export of Eggs. 

Tli(‘ export of eggs overseas is subject to Regulations issued by Ihe 
Uoiiiinonwealth Governiiieni under the Customs Act, Jd01-lb25, anil the 
ConiiiKU-eial (Trade Deseriptions) Aet, 1901-1925, and include both eggs 
in shell and egg pull). 

Eggs had been exported to England for a number of years prior to 
these regulations eoining into force. They were j>acked in laises, on the 
farm, without supiu'x isioii, and sent to the shijjping igents for shipment. 
The first season the above regulations came into force (1927) shi^wed how 
justified they wen? on account of the heavy rejeids, through various causes, 
mainly dirty eggs. One can therefore piiduro the condition of previous 
exj^ort off oils. 

Inspectoi's are now a])])ointed whose duty it is to ins])ect all eggs 
submitted i‘or exjiort at the v.arious a]»proved imeking sheds, and reject 
those not complying with regulation re<iuireinents. As ‘‘the exjiortation of 
eggs and egg pulj) is prohibited unless such goods have first l)eon graded 
and packed to the satisfaction of an ofTieer of Customs in aceordanco with 
Regulations” (Proclamation 22/9 '27). 

Large numbers of poultry farmers not conversant with export require- 
ments have sulfered heavy rejcids. I'lveiy successive season lias been a 
mark(‘d improvement in the general condition of the eggs submitted for 
inspection. 

To comply with Englisli requirements the word “Australia” (country 
of origin) must now be stamped on every individual egg exported. 

The Cause of Rejects hn>i been — 

Dirty eggs, which include: 

Eggs soiled with fowl excreta. 

Eggs soiled througli breakages in transit to the packing sheds. 

Soiled through rust and grit picked up in transit and deposited 
on the dies of the fillers and on the “flats.” Such eggs show 
rings of dust of varying magnitude, ground into the shell, 
also soiled ends (those resting on the flats). 

Yellow .stains, caused by damj) litter in the nests «)r houses, damp 
floors, excreta, damp ground, etc. 

Toe marks on the eggs. 

Eggs with chaff, sand, sawdust, etc., adhering to them. 

Eggs wiped with damp, dirty cloths that leave dirty streaks on 
ihe shell. 

According to the Ai-t the definition of “clean” reads as follows: “Clean, 
in relation to eggs in shell, means free from stain, dirt, or other foreign 
matter, but does not include eggs which have been washed.” This is a 
definite instruction and does not allow for the very elastic interpretation 
of “reasonably” clean. What may appear reasonably clean to the producer 
or seller may not appear so to the purchaser- 



JOUHNAL 


or 1 i.Ti i;i:, w.a. 


[Mau., 1930. 


It is diflicult to have clean eggs (unwashed) during the winter months, 
unless proper housing for the laying bmls is provided with deep clean lltto 
on raised, dry floors, clean resting material, etc., where the birds may be 
confined when necessary. Clay or loamy soils will aggravate this di.sabi lity. 
The senii-intcnsive or inlensive system of housing will help to solve tins 
trouble. Eggs intended for export should be gathered at least twice a day. 

Soiled eggs may be wiped with a clean damp cloth. Eggs showing evi- 
deuce of wasliing in water are rejected. 

When in transit, by road, the eggs should be well covered with a 
sheet or bags to protect tlieni from dust as well as from rain or sun. 


Kggs with large air cells ( indicate*^ staleness) applies mostly to 
“country” tiggs. 

Kggs showing evidence of incubation. 

Kggs with olive coloured yolks (a disease e;iused by liaeteria that 
renders the egg unfit for human ('onsumption) . 

Eggs with blood spots. 

Eggs with the above defects are noted and rejected by the jiacking 
shed staff dining the candling process. Any doubtful eggs are submitted to 
the Inspector for his decision. 

Large quantities of stale country eggs (mostly ‘^floor” eggs not intended 
for export) were rejected last season, which, othei'wise, may have been 
exportable. Holding eggs by country producers or storekeei>ors is respon- 
sible for this condition. Partly incubated eggs should not nnd their way 
to ;the packing sheds. One particularly bad lot (incubator rejects) came 
from a farm within the metropolitan suburban area, marked “lor export.” 
Olive coloured yolks were very limited in numbers. 

A greater j)ercentage ol‘ e,ggs with blood sjml.s canx* from lli(‘ Fremantle 
district than from any other district, possibly due to overstimulating feeding. 


Eggs with broken^ unsound, or abnormal shtdls: 

Broken eggs w'ei*e namerous, tlirough- 

(a) careless handling of cases in transit; 

(b) eggs too long for the fillers; 

(c) eggs too stout for the fillers; 

(d) thin-shelled egg.s. 

Cracked eggs, not noticeable excej>t by cfindling. 

Chalky shells (few in number). 

Thin shells — a general fault that got worse as the season advanced. 
Some producers had heavy rejects on this score. 

Abnormal shells, i.e., rough ridges round or partly round the egg, flat 
on one side; round eggs (cricket ball like), long thin eggs (torpedo shaped). 

In this respect Regulations state: “No egg which has a broken or 
damaged shell, or which is in unsound or other abnormal condition, shall 
be packed.” 
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With regurd to broken eggs, greater care in the handliug and carrying 
of eggs from the farm to the packing shed is self* suggestive. Eggs too long 
for the fillers should not be submitted for export, as they are liable to 
get broken. A broken egg may soil a number of others in the case;. Vv"hen 
packing, if the hand is passed over each ^^flat,^’ any eggs foo long for 
llio filler Avill be readily felt Withdraw such eggs and replace them by 
otlnyrs of suitable length. Eggs too stout for the fillers may break when 
packed on tlie Perm or at the packing shed. 

Durnrig the past export season the greatest ])orcentage of rejects was 
due (o shell wc'akness (thin sbellsL Eggs of this nature gemmnlly denote 
a (leli(M(‘ncv in shell-foniiing ii'aterial. Slid] grit alone will not Mif)}>ly 
the necessary i‘<‘(iuiretncnts during jieriods of hetnw production. Those pro- 
ducers that followed the advice given them greiitly improved the texture of 
the egg shells by adding 5 jier cent, bone meal to the daily mash. 

Mixing long, thin, or otherwise abnormal eggs with normal shaped ones 
spoils th(‘ nnirorin ap|)carancc ol‘ (he pack and leads to their T‘(‘jection. 

Incorrect grading. 

Laxity in this respect on the f)ai't of some producers hr,s been so 
consistent that the Inspectors have had to refuse iiispeclioii op numerous 
case lots oil account of poor or apparently no attempt at grading, unless 
regi'adivl hy the j)a(‘kine-sii('d .-Uari'. ErtMlucers must n'alisc that the cost 
of ('{iiidliug, jiacking, etc'., is }>ool(‘d for the season and is a charge against 
them, therefore the careless i>erson, whose eggs Jiav(‘ to be regraded, is 
imposing on the producer who takes a pride in the (piality and grade of egg 
submitted, by making him share in the extra cost of regrading. It is not 
the duty of an inspector to regrade eggs, as will be seen by reference to 
the Proclamation (juoted. 

The various e\]>ortable grades are subject to a maximum and a minimum 
weight of egg, also to a minimum weight per each ten dozen eggs, and an 
Inspector cannot refuse to pass any of the gazetted grades provided they 
comply with tlie provisions of the Act. It is advisable to mention, in order 
to dispel cn’oneous impressions that the (ost ot supervision and ins|icclion 
connected wdth llu! ex])ort of eggs is solely borne' by the Commonwealth 
Government, and therefore is not a charge against the egg producers. 

\\ith the object of assisting the producers to improve the condition, 
quality, grade, etc., of their product, and in order to help them submit 
the greatest number of exjeortable eggs, the Inspectors keep a detailed 
record of every parcel of eggs fi*om each individual producer showin.g the 
nature of every reject. 

These records, which ;ire ])urely voluntary and involve a (Considerable 
amount of work, are a N ailable only to the product'TS concerned during the 
export season. It is regrettable that tno many of them are content to 
forward to the packing sheds the same class of egg, with the same heavy 
rejects, week after week, without endeavouring to ascertain the cause, and 
its remedy, if any. 

At the same time, a tribute must be paid to those poultiw farmers who 
take a pride in the quality, appearance, etc., of their eggs, and suffer few 
rejects in consequence. 
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SflED TESTING- 

ITS VALUE TO THE FAKMER. 

H. G. Ei.r.ioTT, Jli|>. A^mIc., 

Assistant PJfliit PatJinlo^’ist. 

Owin^ to the extent ol the (hs elopiueiit ot world-wide coiiipetitioii in 
agricultural i)roductiori during the past lew years, the I'ariner has to 
eliminate every element ot* chance in farming* jiractices to strengthen his posi- 
tion in this struggle. 

The modern fanner cannot, to-day, use tlie out-ol'-date methods which 
were excusable in the early days, for then the cost of production was less 
while competition was negligible. Those obsoh'te methods .should no longer 
be practised, — conditions are different, prices of seed higher and labour more 
expensive; in fact, the cost of production is greater in almost every respect, 
and consequently protits tend to dimini.sh. An im})ortant factor in ensuring 
an increase of profits is the use ol* agricultural seeds of only good quality. 
This implies seed testing previous to buying or .sowing. 

The testing ol* seeds Indore sowing is by no means an innovation in the 
history of agricultural t)rogros.s. As early a.-^ 1869 th(‘ tii’st Control Sta- 
tion was initiated by Ih'. Nobbe in Saxony, aiid siiH'f* that time similar sta- 
tions have gTadually extended over Eiiroi)e. Two of the most outstanding 
nre at Zurich (Switzerland) and Co))enhagcn (Dcmmark ). These are re- 
garded as the word’s loading e.stabli.shmer)ts in .'^eed testirig and nimdi valual)le 
rest^areh work has been done at both. Great Britain, Ireland, (.'anada, U.S.A., 
N'ew Zealand and Australia liave also been testing seed to a greater or loss 
extent for many years. They each have estal)lishod one or more sewi testing 
stations. 

Before th(* introduction of seed testing, tarmers knew very little about 
the quality of the seed they liought for sowing. Seientitie methods for ascer- 
taining their value were unknown, eon.sequenly they had to rely on simple 
unoi’thodox tests, sueli as ap]>earance, smell, size and taste. These doubtful 
means of discrimination did not, however, satisfactorily dcjiionstratc their 
value, as that can only be ae<'urately d(‘t(‘rnnned by seientitie testing. 

It is e.ssejitial for the. fa]*n)or to inulerstand that a good sample of seed 
should contain the largest possi])le quantity of the <eed of the plant desired 
for growing, and consequently freedom from s(*eds of undesirable plants' and 
inert matter such as chaff, soil ]>arlicles, etc., —in other words as high a prr- 
centage of puritg ns can he obtained: combined with this the seed should be 
ca])abl(‘ of vigorous gr-owth, i.e, should give a high percentage of germmation. 

It frequently occurs (and the ex])lanation often troubles tlie farmers) 
that, after spending much time and money they obtain very disappointing- 
crops, accx)mpanied by a good .stand of weeds many of which may be new to 
their areas. They do not always realise that the fault may be in the seed 
sown, and that the only way to safeguard against this is to have all the .seed 
which is ])ought tested, or only to buy guaranteed te.sted samples. The intro- 
duction of new weeds on to a farm is serious, and should be avoided if 
possible. Unfortunately most weeds are free se(ider,s (thereby producing a 
further heavier infestation next season) and loss in time and money eventu- 
ally occurs in eradicating them. 
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The I’oJlowiDp: points with mspeet to the purchase of seed should be con- 
sidered by all farmers: - 

1. Suitability for district, particularly as to kind and variety. 

2. hrecnloiu fioin and resistance to diseases. 

3. Quality. 

4. Purity. 

5. Cerini nation. 

It is very pr()l)al)le rliat most ui'owers consider the fii’st before buying’, 
but with regard to the oLtierb, it is certain tliat they are freijuently over- 
looked. Progressive farnn^rs, who re('ognise the ini])ortance of Ixdter and 
more protitahle (-rop production, must i*ealise, howevc'r, that the careful .selec- 
tion of seed undej* the points above (miimeral('d is worthy of their attention. 

This article is written with the ])nrpos(‘ of eru'ouraging farmers to buy 
and use the ()est seeds, also to convince tliein that they have no justification 
whatever for buying and using cheap and ini’erior seeds with a liigh propor- 
tion of weed seeds. The main poird.^ to he borne in mind ai’c — 

1. Seeds of some* (U'ops an* unavoidably mixed with seeds of some un- 

desirable weeds, which, wln*n sown may gain the upper hand and 
reduce the stand of the main crop, c()use(iuently they wdll necessi- 
tate hdxmr and expense in eradication to pre\ent peraianent in- 
jury to the farm. 

2. Old seed, which may have a low germination capacity, results in a 

jmor crop, the held having throughout oul\ scattered plants. 

3. Se(‘ds may liave low germinating* cnjiacity, due to — 

(a) Unfa^ourable conditions during the development, harvest- 

ing, and storage of the seed: or 

(b) S(*ed that has been kept too long, i.e., old age. 

4. Seeds of certain cro])s such as lucerne, clovers, glasses, etc., found 

for sale, usually come from overseas ctmnlries wiiicdi may have a 
vastly diflerent climate to that under whicli they would be grown 
ill this Stale, the ultimate results being reduction in yield of crop 
and carrying capacity of the pastures. 

In the .selei'tion of seeds the following' points should lie looked for: — 
size, colour, pluin|)iiess, hrightiiess (and occasionally smell), but it is not 
always easy to judge liy the eye. Something more than good appearance is 
needed, ami that is hiyh perventaye punty ovd yrrmiuation. 

Jn conclusion, the following points should he given careful considera- 
tion : - - 

Buy on tenlcd samples and ohtain a stalnurnt ns to percentage purity 
and ycrniination, which Avill tell what projiortion of the hulk of the seed is 
true to name; noti* the nature of the impurities and especially the amount 
of weed seeds present. Tlie germination Avill shoAv the percentage of pure 
seeds which are (-apable of growth. 

Avoid cheap seeds unless there is delinite proof to show they are good, 
as cheapness and inferiority generally go together. 
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THE "ROYAU^ AND DISTRICT AGRICULTURAL 
SOCIETIES' CROP COMPETITIONS- 

T. Thomas. 

Superintendent of Wheat Farms. 

The Royal Agi icnltnral Society has promoted, durine: the past six years, 
competitions for wheat crops of not less than 50 acres of any one variety 
throughout the wheat belt. 

For the purpose of the competition the wheat belt of the StaU* was, as 
in former years, divided into eight zones. Formerly the zones were numbered 
one to eight. This, however, did not permit of the Ksperanee and Kavens- 
thorpe districts taking an active interest in the competition as their climatic 
and other conditions dili'erod gi*eatiy from those prevailing in the existing 
zones. In j)ast competitions the competitors in Zone t) were few. In view 
of this apparent lack of interest, and in f»rder to create a new zone (No. 11) 
to embrace the Ksperanee and Ravensthorpe areas without increasing the 
number of zones, it was decided this year to include in Zone iS the districts 
formerly in Zone b. 

The eight zon(*s into which the wheat licit is dn ided are as sliown in the 
accompanying map. 

In each of the eight zones a championship prize is awarded: also a prize 
is awarded for tlie runner-uj>. Those competitors eligible for llu'se prizes 
are the tirst and second jnizc winners of the competitions held by the alhliated 
district Agricultural Societies conducting crop cornpiditions in accordance 
witli the Royal AgTicultural Society's conditions. 

In some districts the Agricultural Societies make no provision foi crop 
competitions, and in order to prevent fanners who are located in such dis- 
tricts being debarred from com])cting for the cham{)jorishij, pvizf'S in their 
respective zones, the Royal Agricultural Society accepts entries direct. 

The conditions of the com])etitions require that the crop shall he grown 
on fallowed land, shall not he less than 50 acres in area, of one variety, and 
shall be judged according tf» the scale of f>oints set out below. 

The practice in past competitions has been to allow one point for each 
calculated busliel of yield. It was realised, howe\ er, that this practice could 
not bo continued without the scale of points being modified. It was decided, 
therefore, to make alterations in the scale of points under which the com- 
petition was judged to enable tlie present practice to be continued. The 
alterations made are as hereunder:- — 



Old Scale. 

New Scale. 

Yield 

40 

50 

Freedom from weeds 

2{) 

10 

Freedom from disease 

15 

10 

Freedom from admixture . . 

15 

15 

FiVenneas of growth . . 

10 

15 


100 

100 
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The points award(‘d for yield are nol based nf)on tlie estimated yield, but 
upon that ealculated irom ])ortions of (lie erop o})tained from small area^? 
taken systematically thi'oii.udiout the crop. These pf)rtions of the crop are 
threshed and the irrain weio-hed. 


The judges of the Jtoyal (b'op ( ompetitions since their inception have 
been dt‘| artmental ollicm’s attached to the Wheat Branch, and the same offi- 
cers ha\e also jii(lg(Ml the majority of' the district competitions. As it is 



obviously desirable that all the cro])s in any one zone should be insiiected and 
the awards for the championship j nazes made by tin' fame judge, and as it 
is the detinite and strong wish of many district societies that departmental 
oflicers should continue to judge their competitions, the zones are arranged 
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THE ^ROYAU' AND DISTRICT AGRICULTURAL 
SOCIETIES' CROP COMPETITIONS. 

T. Thomas, 

Suporintendent of Wheat Farms. 

The Royal Agrricultiiral Society has promoted, diirine: the past six years, 
competitions for wheat crops of not less than 50 acres of any one vajriety 
throughout the wheat belt. 

For the purpose of the competition the wheat belt of the Stale was, as 
in former years, divided into eight zones. FonrierJy the zones were niunbei’ed 
one to eight. This, however, did not p(‘rmit of the Esperance and Ravens- 
thorpe districts taking an active interest in the comi)etition as their climatic 
and other conditions differed gTeafly from those prevailing in the existing 
zones. In past comjietitions the competitors in Zone t) were few. In view 
of this apparent lack of interest, and in order to ert^ate a new zone (No. 9) 
to embrace the Esperance and Kavensthorpe areas without increasing the 
number of zones, it was deeddod this year to include in Zone S the districts 
formerly in Zone li. 

The eight zones into wdiich the w^heat belt is dn ided are as shown in the 
accompanying map. 

Jn each of the eight zones a. chain] lionship prize is awarded: also a prize 
is aw^arded for tlic riuiiier-up. Those competitors eligible for these prizes 
are the first and second prize winners of the conifietitions held by the afliliateil 
district Agricultural Societies conducting croj) ccunpditifuis in accordance 
with the Royal Agricultural Society's conditions. 

In some districts the Agricultural Societie^^ make no firovision foi crop 
competitions, and in order to prevent larmei's who fire located in such dis- 
tricts being debarred from comjmting for the c,ham])ionsIiip prizt'S in their 
respective zones, the Royal Agid cultural Society accepts entries direct. 

The conditions of the comi)etitions rerjiiire that the crop shall he grown 
on fallowed land, shall not be less than 50 acres in area, of one variety, and 
shall bo judged according to the .scale of points set out below. 

The practice in past com))etitinns has lieon to allow one point for each 
calculated bushel of yield. It Avas realised, however, that this practice coufd 
not he continued without the scale of points being mcnlified. It was decided, 
therefore, to make alterations in the senile of ])oints under whicti the eom- 
petition was judged to enable the present x>ractice to be continued. The 
alterations made are as hereunder: — 



Old Scale. 

New Scale. 

Yield 

40 

50 

Freedom from weeds 

liO 

10 

Freedom from disease 

15 

10 

Freedom from admixture . . 

15 

15 

Evenness of growth . . 

10 

15 


100 

loo 
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The points awarded for yield are not based upon the estimated yield, hut 
upon that ealculated IVoin portions of the erop obtained from small areas 
taken systeniatieally tliroui*liont the eroj). These portions of the (Top are 
thi’eshed and the j^rain Aveitthed. 


The judges of the Royal Grop (’om[)elitions simfe their inception have 
been dei artmental olfo'ers attaedied to the Wheat Hranch, and the same otlfi- 
eers have* also judgfed th(^ majority of the district competitions. As it is 



obviously desirable that all the crops in any one z me slmuld be inspected and 
the awards for the charnpionshiji pri7.('s made by tin' ; ame judge, and as it 
is the definite and strong wish of many district societies that det)artmeutal 
ollicers should continue to judge their competitions, the zones are arranged 
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so that the Soeietios wJiirh are adjaeent to each other and t\diich have sijnilar 
interests and climatic conditions are g:i*ouped tog^ether. The (competitors were 
located at centres extending from Indarra in the North to Espurance and 
Raveiisthorpe in the South, and in order to complete the judging in the 
limited time avaiJabJc, six otlicers of the Wheat Tlranch were engaged on the 
work. 

ZONE 1. 

Judge — F. L. SiiiKu, B.Sc.( Agric.), Agricultural Adviser. 

Jn this zone seven entnes w(*re re(‘eiv(»d directly through tlu* Royal Agri- 
cultural Society, all of which were in the (-arnamah district. The general 
lack of interest in these eoni))etitions in this zone, one of the finest wheat- 
producing districts in the State, is Aery hard to UTidorstand. 

The points awarded to the various com}>etitors are shown in the table 
her(‘iinder : — 

ROYAL AGJtlClTLTURAL SOCIETY. 

Zone i. 

.fudge — F. L. S iiER, S.Bo, (Agric.), AgrlcnlturaJ Adviser. 


■ Freedom Freedom Freedom Kven- 

i from from from ness ! Total, 

i Yield. Weeds. Disease. ,\dmix- of ' 


Com|)otItoT. 

District. 

Variety. 

50 

points. 

10 

points. 

10 

points. 

ture. 

. 15 
points. 

(frowtii. 

15 

points. 

! 100 
points. 

Lucas, F. 

Carnamah ... 

.Vahawa 

27 

rv 

i «> 

14 

! 13 

72 

Forrester, .T. K. 

1 Carnamaii ... 

Bena 

?- 

1 I* 

0 

14 

13 

71 

Robertson, R. 

; ('arnaniali ... 

Merrcdin . . . 


' H 

' 0 

14 

13 

60 

Bowman, J. ... 

i Carnamah ... 

5f erred! n ... 

26 

i 8 

7 

14 

13 

68 

Johnson, I. 

Winchester ... 

Xabawa 

24 

8 

9 

14 

13 

68 

Cuming Bros. ... 

( 'arnamah . . . 

Nabawa 

23 

8 

1 8 

18 

13 

65 

Green Bros. ... 

Carnamaii ... 

Merrodin ... 

22 

8 

1 8 

14 

13 

, 65 


Generally sjuvaking The ciops wcrci Jiot nj) to th(*ir usual high standard, 
the average of the seven (>ornpetitors being just under 2") bushels, being fine, 
no doubt, to the very ligiit rains in August, September and October. 

Below is given the rainfall for ll)2P: — 

Useful rains. | 

— Jan. Feb. Mar. Apl. i , : iNov. Dec. for 

May.' June. July. | Aug. j SejA. Oct. j Total.! i year. 

Camamah ‘ 26 | IDf 22 j 8 3."»2 424 ' 214 ; 121 | .35 i 24 j 1,171 i 118 ... 1 1,458 

The winning (Top of Mr. F. I.iicas, Imn’ing, (\arnamah. was of the 
Nabawah vari(‘ty and was ('ah'nlal(‘d t(» yield 27 bush(*ls per acre. It was 
well stooled and headed and of a nice cA en Indglit. \ ejy few w(hn1s and ad- 
mixture were present. Except for an odd small patch of Takeall, it was very 
free from disease. 

The entry gaining .second prize was Mr. J. K. Forrest(‘r’s crop of Bena, 
and was calculated to yield 26 bushels per acre. h]arly in the season this crop 
gave promise of being an exc(^ptioiially high yielding one, but owing to the 
light spring rainfall the crop .sufTered eon.siderahly, the In^ads not filling out 
well, and in some places Ixdng tipped. 

It had stooled very heatily, and was very free from weeds or foreign 
heads. No disease was noticed. 

A table showing details of the cultural methods employed by the 
variou.s competitors ai)pears on the next page. 



CULTURAL DETAILS 


Mai!., lOyO.J 
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13 




14 




! i’! in.. vV-A. 


[Mak., mu 


ZONK 2. 

jutige p’ L. SjiiER, lVSc.(AgTic.). Agricultural Ad’.isor. 

Entries for this zone Ave?*e roveived through the Dahvallinu Agric'uJtura] 
Society, Avhile one coinpetilor. Mr. 'f. Moore, Indai-ra, entcu’od directly with 
the Koyai Agricult iiral Society. 

DALWALLIMJ AniilCliLTnUAL SOCIETY. 

A very gratifying featuie this year was that of the Id entries received 
by the Society, 14 remained for the judge’s inspection. They conn.>rised 
crops in nalwaliinu, Citluira, Hallidu and Xantippe on the Rab!)it-})roof 
Fence about 25 miles East of Dalwallinu. (lenerally speaking the crops 
throughout these districts were much better than in 1928, due no doubt to the 
better rainfall in 1929. 


— 

.lun. 

Feh. 

Mar. Alii. 

1928 ... 

i 

4V) 


13 42 

1929 ... 

j 20 

105 

20 


Dalwallinu Dainfall. 


Uueful rain». 


.Afay . 

liim?. 

.1 uly 

. Aug. 


130 

12.S 

307 

lOH 

03 

403 

330 

1(54 

82 

15 


! Total 

Xov. Dec. for 
Total. yoar. 

I 


4.S .SHO ... 74 l.oraf 

)23 1,117 , 7S 3 1.415 


Excellent May and dune rains were recorded, Avhilst that in duly (152 
points) following the previous tAvo months, was sullicient, hut the falls de- 
creased towards tlie end of the groAvinu periood, September (15 points) and 
October (29 points) being yinrticnlarly light. Des})ite this, the average yield 
of all competitors Avas 22 hn.shel.s, which is indeed very creditable. Had 
good falls been experienced in September and October a record Imn’est un- 
doubtedly would have resulted. 

Sheep are becoming more in eA’idence in thes<^ districts and the benefit to 
be derived from them will soon he felt, especially on the weedy morrell soils. 

The most jiopulnr A^ariety in this distidct is Oluyas Early because of its 
drought resistance and earliness, whereby good crops are obtained under very 
light rainfall. This variety is very subject, however, to Flag Smut, and this 
disease was noticed in every crop of Gluyas Early examined. The methods 
of controlling this disease are dealt with later. 
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Tho I (lints awarded to the A^arioiis eompetitors are shown in the table 

hereunder : — 


DALWALLlNi: AiillJCaTLTrRAL SOf’lKTY. 

Z{)NK 72 . 

Judge — V. L. SjfiKK, It. Sr. <Agrir.), Agricultural Adviser. 


('oiuaetitor. 

nisirict. 

A'aricty. 

: Yield. 

50 

points. 

Freedom 

from 

Weeds. 

10 

points. 

Freedom! Freedom 
from ; from 
Disease., Admi.v- 
■ ture. 

10 1.5 

I)oints. points. 

Even- 

ness 

of 

Growth. 

15 

])oint8. 

Total. 

100 

points. 

Itradford Itros.... 

JTallfdu 

(iluvas Karlv 

‘>9 

9 

0 

14 

1 . 

74 

Jlellhy, A. ir. ... 

Lallulu 

(iliivas Karlv 

26 

9 

9 

14 

14 

72 

Lo^'lvc. V. (\ ... 

Dalwallinn ... 

Afcrrjslln 

■ 'iri 

9 

8 

13 

14 

69 

TTonncr A Sons 

j Oalwallinu ... 

(Jluyaa Karly 

■ 24 ' 

9 

9 

13 

1 13 

68 

Locke, .F. 

IMthara 

Afcrretlin ... 

2:1 : 

s 

8 

14 

14 

67 

Locke. IT. 

I’ithara 

(iohlen King 

25 ■ 

H 

7 

13 

13 

66 

Anderson, IT. \A". 

1‘ithara 

Aferredin 

22 

9 

7 

13 

14 

65 

Sawyer, W. H. 

' Xaiitippr 

N'ai)awa 

19 i 

9 

9 

14 

14 

65 

Sutherland Ilros. 

Pitiuira 

NaFuiwa 

21 

S 

8 

13 

14 

64 

Mc.Ncill. C. ... 

Dalwallinn ... 

oliiytis Karly 

20 1 

9 

8 

14 

13 

64 

AA^ilson A Son ... 

Dalwiillinii ... 

(Jluyas Karly 

20 1 

9 

8 

14 

13 

64 

Sawyer. .1. IT. ... 

Dalwallinn . . 

Nalawa 

22 

7 

.S 

13 

13 

63 

iniSHcll, 1 ). 

Xaiitippe 

.Afcrredin ... 

18 1 

9 

8 

1-1 1 

14 

63 

Hinkicv A Sons 

Xnntippc . , 

Xahawa 

16 1 

9 

9 

14 

13 

61 


'rh(‘ AviiiTiiiU'' <'r(i]i ot M(*ssr». KradIVtrd P>ro.'<. Avas of tin* <ilnyas Karly 
\;n'i(‘ty and Avas ealcnlatc'd to Aield 2!> Inisliels ]>e!- a -n*. I( 1 i:m 1 >too1e(l Avell, 
was ol* a niet* si rippini^: hciuiil aial well litvoled- l't\('(*pt for an odd mu'^tard, 
it was flee from wtM'ds. Imt a tra«'(' <d‘ the <lisease Klaii Smut wa> present. 

'fhe erop .uaiiiiii.L»' secdml jirize. (d’ Mr. A. 11. Heilby, was jiNo Gluyas 
Karly and was (‘alrulated to yield 2(5 busheG ]>(‘r acre, ll was very evtui, fr(‘C 
1‘roni AA^eeds and stranire IunkIs, but a trae.e of Flau Smut was imtieed. 


Tile <'ullural metluMls as employed by tlie \aj’ioii« ronipiditoi's are shown 
in tile tollowinu: table; — 
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ROYAL AGRICULTURAL SO(;]ETY. 

The only entry r<*eeive(l direct by the Royal Agricultural SoOety was 
that oT Mr, T. IMoore, Indarra. The award is as follows: — 


royal ACiRlCrj/rUEAL SOC'IKTY, 

Zone 2. 

.fu(It?o- -K. L. Smier, ILSc. (Agric.), Agricultural Adviser. 


Competitor. 


District. 


Variety. 


Moore, 1. 


Indarra 


!Nal»awa 


Yield. 

r>o 

points. 

P’roo- 

dom 

from 

AVc<*ds. 

10 

polntM. 

Free- 

dom 

from 

Dis- 

CJise. 

10 

i points. 

1 Free- 
dom 
' from 
Admix- 
ture. 
ir> 

; points. 

! Kven- 
1 ness 
of 

(irowtli. 

ir> 

points, j 

Total. 

100 

])t8. 

1 

1 

9 : 

9 

1 

14 

78 


This award of 73 fioints ]>laees Mr. T. Moore s(‘eoiid for the l\*o>al Agri- 
cultural Society zone prize. His eroj> of K'abawa was an e.veeedin^ly fine one 
and was calculated to yield 27 bushels per aero. If was \ erv even, had stoolod 
well and had well tilled heads. No disea.'^e was present and if was very free 
fi'oni weeds and foi'eii’n heads. Th(‘ erop Avas sown on medium red loam, 
originally cariying York Gum tiinhei*, at the end of April with a combined 
cultivator drill, sowing 00 ibs. of ungraded, dry pickled seed and 90 lbs. of 
super. The land Avas disc ploughed in June, 1928, 4 indies deep, harroAved 
in July and springtyrn* cultivated in December ami again in Feliruary. 


ZONE 3. 

Judge — A. S. Wild, B.Sc. (Agric.), Agricultural AdAuser. 

Pour district Agricultural Societies conducted crop competitions in this 
Zone. The competitors in two, viz., Dowerin and Wongari Hills, were eligilile 
for competition for the Zone championship prizes. However, entries Avere 
received by the Royal Agricultural Society from the Goomalling and Wyal- 
katchem Agricultural Societies too late to be accepted. 
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DOWERIN AGRICULTUJiAL SOCIETY. 


Of the thirteen entrants in tlie competition of the above Society, eleven 
submitted crops for inspection, the awai’ds bein*^ as follow: — 


DOWEllIN 7)lSTttlCT AcmiOULTCRAL SOCIETY. 
Zonk : i . 


.fudge— A. S. WILD, Ji.Sr. (Agrir.). Agricultiirai Advlst^r. 





Yield. 

Creed oin 
frofji 
Weeds. 

J'rotidom Ereedoin 
frotii from 

Disease.! Adifd.v- 

Even- 

ness 

of 

Total. 

100 


District. 

N'ariety. 

50 

points. 

10 

l)olnt8. 

10 

points. 

ture. 

15 

lK>int8. 

Growtli. 

15 

points. 

points. 

O. .1. WUliuina ... 

liindtnarsii ... 

(Jluvivs Eari\ 

2G 

8 

8 

13 

14 

69 

E. C. Cosh ... 

Mirmivah* 

.Valiawa 

24 

9 

5) 

13 

i:? 

68 

Hughes, .1. 

Minnivalf 

.VahawH . . 

24 

8 

9 

14 

12 

67 

Anderson, .1. 8. 

Do'verin 

I’usa 

2:{ 

8 

9 

12 

14 

66 

Jones, .1. S. ... 

iCjanding 

Oiuya.s Eariy 

2’i 

8 

8 

14 

12 

65 

Jones, A. ... 

Ejanding 

Naliawa 

22 

s 

8 

14 

12 

64 

Don, 0. 

liindiiiursh ... 

Nahawa 

22 

7 

8 

13 

13 

63 

Dear, H. E. ... 

MinnivKl«* 

(Uuyas Early 

20 

8 

8 

14 

12 

62 

O'Loughlan, M. 

Minnivale 

Gluyas Eariy 

20 

8 1 

I 8 

13 

12 

61 

Thotnas, T. 

Dowerin 

NahaM'a 

18 


i ^ 

14 

1 12 

61 

McKinnon, W. 

Dnwerin 

1 Gluyas liarly 

18 


1 * 

12 

13 

m 

58 


The crop of Mr. G. J. Williams was awarded first place with a total of 
69 points, the eahnilated yield beinj? 26 bushels y>er acre. This crop had been 
planted on land ploii:2:hed diirinj 2 : early July of the previous y(‘ar. At the 
end of Aui?iist the fallow had been sprinj^lyne cultivated and harrowed eaily 
in September. It was furiluM- sprinj»-lyne cultivated after lain in Alar<*h. 
The crop was planted with a combined cultivator-drill with lifrht di-a^ har 
rows attached. This operation took place dimnp: the third week in May, 
45 lbs. of seed and lbs. of super]>ho>>i)hate beinp: applied. 


The rainfalls as recorded at the various centres in the district diiriiij^f 
the year were as follow: — 



Jan, j 

1 

Feb. 

Mar. Apl. 

! May. 

.1 1 1 e. 

.Inly. 

Uains. 

! Aug. 

X 

Sept. 

Oct. 

Total. 

\()V. 

Dec. 

Total 

for 

year. 

Dowerln 

; 

176 

81 

.. .335 

; 418 i 

i 192 

i 

; 104 ' 

34 

42 

1 .125 

71 

' ^ 

1,472 

Elanding 

' 28 

283 

42 ^ 

.. 280 

; 348 

114 

; 122 

12 

44 

i 

' 929 

102 

2 

1,327 

Minnivale 

' 1 

165 

47 1 

.. 209 

j 309 

1*6 

1 112 

i 


1 1.031 

lou 

: ^ 

1,345 


The cultural methods of the various com)^etitors are summarised as 
follows : — 



CULTUEAL DETAILS. 




CriTURAL DETAILS— amf in «<>//. 
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WONGAN HILLS AGRTCULTIJRAL SOCIETY. 

Eleven competitors in the Wongan Hills Ag-ri cultural Society’s crop 
competition submitted crops for inspection. The following table shows the 
awards made: — 

WONGAN HILLS AGBICULTURAL SOCIETY. 

ZONE 3. 

Judge : A. S. Wild, B.Sc. (Agric.), Agricultural Adviser. 





Yield. 

Free- 

dom 

from 

Free- 

dom 

from 

niB- 

eaae. 

10 

l)oint8. 

Free- 

dom 

from 

•Idmix- 

ture. 

15 

points. 

i Even- 
ness 

of 

Total. 


Diatriet. 

N'a'rlety. 

50 

points. 

W^eeds. 

10 

: Growth. 
1.5 

100 

pts. 





points. 

points. 


W\ AriiistTong 

Wongan Hills 

.Vaiiawa 

30 

9 

9 

13 

! 

75 

G. Y. Fowler ... 

Wongan Hills 

Clubhead ... 

31 

H 

9 

13 

iH 

74 

Mt.. Huperl Co. 

Wongan Hills 

Greslev 

30 

H 

8 

13 

1 13 

72 

A. K. Parker ... 

Wongan Hills 

Nal)awa 

28 

8 

9 

13 

13 

71 

.1. Mine.lierton ... 

Kokardiue ... 

Xahawa 

23 

9 

9 

14 

14 

69 

.1. If. .4eklaiid ... 

Wongan Ifllls ! 

j .Nabawa 

25 

9 

S 

14 

12 

1 68 

SiniUi tV Nunn... 

Wongan Hills i 

x\al>awa 

27 

7 

9 

13 

12 i 

1 68 

1*. Martin 

Wongan Hills ! 

? Rena 

22 

9 

9 

14 

13 

! 67 

C. IT. Park ... 

1 Wongan Hills 

(fr«?sley 

2\ 

S ' 

9 

12 

14 

i ^>4 

R. K. A' kiaiul... 

! Wongan Hills 

' Ford 

20 

9 

9 

13 

12 

! 63 

V. W. Gorman... 

' Roek Hill ... 

Ford 

19 

9 

9 

13 

1.3 

j 63 

1 

The winning crop was of the variety 

Nabawa and 

had 

been planted 


during the first W(‘el< in Mny at the I’ale of 60 Ihs. of seed and 300 lbs. of 


superphosphate per acre. It was very even, well headed and well slooled, 
fr(30 of disease and, e.vc'ept for a few wild oats, comparatively free of weeds. 
The land had been June fallowed ami during September had been »*edisced 
four iiK-'hes deep, the full depth of the original ]>]onghing. Snbse<juently 
it was hdee springtyne cnltivat<*d in the spnng and twice again prior to 
seeding. 


Mr. (jr. F. Fowler’s crop of the variety Clubhead, although calculated to 
yield a bushel per acre more than the winning croj>, lost points owing to 
weeds and uneven growth. 


'fhe Mt. Rupert Comi>a!iy's eroj) of Gresley was calculated to yield JO 
bushels per acre, as was the winning erop, but this also lost points awarded 
under the other sections and was eonsequently awarded third i)la(*e. 


The rainfall as re(?orded at Wongan Hills during the year was as 
follows : 


Wongan Hills. 


•Ian. 

Pel). 

Mar. 

Apl. 



I'seful Rains. 





otal 

for 




May. 

.Tune. 

.1 uly. 

Aug. 1 Sept. 

Oct. 

Total. 

Nov. 

Deo. 

year. 

21 

j 178 

j 84 


1 330 

534 

236 

145 j 11 

177 

i 1,4421 

51 

1 ... 1 

1,776 


Methods of cultivation adopted hv the coini)etitors are shown on pages 
24-25. 
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GOOMALLINQ AGRICULTURAL SOCIET!f. 

Ill ('oniiection with the erop <'om])eHtiori eondneted hy this Society, 
three crops only were inspected. Of these, two were those of Mr. H. HL. 
Carter, of Koiiongorriiipf, and he secured first and second places with the 
varieties Dollar and Ford resjiectively. 


The following table shows the details of the awards : - 

(UlOMALLIXO DISTRICT AGRICULTURAL SOCIETY. 
Zone a. 


.Judge : A. S. Wild. 1LS(^ (Agri<‘.), Agricultural AdviHcr, 


Competifcur, 

! 

District. 

Variet>’. 

Yield. 

50 

|K)lnts. 

Froe- 

doni 

from 

Wmis. 

10 

points. 

I’rcc- 
dom 
from 
Dls- 
i case. 
TO 

; Points. 

! Pree- 
! dotu 
from 
; Admi.\- 
ture. 
15 

I>oirit8. 

Evon- 
, ness 
of 

' Growth. 

' 15 

points. 

Total. 

100 

pts. 

H. II. Carter ... 

Konongorring 

Dollar 

:19 

7 

9 

18 

13 ; 

HI 

H. H. Carter ... , 

Konongorritig ; 

Ford 

81 

1 

a 

9 

13 

14 

75 

J. F. Miller ... 

Oak Park ... 

Nal).awa ... i 

26 1 

7 

; ^ 

13 

13 1 

68 


The winning cro}) was an exceptionally line one and was calculated to 
yield ^19 bushels per acre. Points were lost for weeds, chiefiy wild oats and 
canary grass. Gdd barley plants were noticed and also a ti’ace of the disease 
^^Takeall.” The land had been fallowed in July and August, disc cultivated 
to a depth of two inches during the month of Octohcr and again in April. 
The crop had been planted with a combined cultivator-di'ill during the second 
week in May at the rate of (iU lbs. of seed and 90 lbs. of superphosphate per 
acre. 


The rainfalls as recorded at Konongorring and Goomalling throughout 
the year are shown hei’euuder: — 






i 


Useful Rains. 





Total 


Jan. 

Feb. 

Mar, 

1 Apl. i 

1 i May. 

Juno. 

July, j Aug. 1 Sept. 

Oot. 

Tot il. 

Nov. 

Dec. 

fox 

year. 

1 

Konoii' 1 
Booting 
■QooniaL 
ling 

28 

170 

j 185 

10 324 

1 

608 

290 I 139 85 

147 

1 

l>44d 

1 

4 

1,064 

21 1 

73 1 

1 

! 128 j 

I 7 ' 224 

410 

239 130 j 44 1 



109 



1,168 1 

j 

294 

8 

1,601 


The following talilc sinnniaris(*s the cultural methods of the competitors. 




CULTURAL DETAILS. 




\VVi\LKATCJiEM ACJIHCULTl KA L SOCI KT V. 


'i’on (?ro]is uere inspet't-ed in eoiinwtion with the pompotition conducted 
by the fibove Society, .Mwanis beiiijr made as follow:-' 

WYALKATCHEM DISTBIOT AOBieULTUBAL SOCIETY. 


Zone 8. 


.fudge: A. S. Wild, B.Sc. (Agric.), Agricultural Adviser. 


Oonu»p.tit(>r. 

District. 

Va-rioty. 

Yiehl. 

r>o 

points. 

Freedom; Krocdo’ii 
from t'rnin 

Weeds. | Disease. 

10 10 

points, pointju. 

Freedotn 

from 

Admix- 

ture. 

if) 

points. 

Kven- 

ncSB 

of 

Growth. 

Di 

points 

1 

1 

; Total. 

1 100 
i points. 

i 

W. W. .iones ... 

Cowcowing ... 

Naliawa 

:U) 

0 

0 

l:{ 

14 

71 

W. H. (Jracf ... 

.North Korre- 
loi'king 

Mcrrcdin 

24 

s 

s 

14 

1;> 

09 

A. Allen 

Soul'll Korrc- 
locking 

Nabawa 

24 

0 

8 

14 

18 

08 

C. K. I.clnnaim 

Cowcowing ... 

<rluvax Marly 

24 

H 

8 

1.8 

14 

07 

S. Itohinson 

lV)WCowiug ... 

Merrediu ... 

24 

9 

Y 

1.8 

18 

00 

G. Ttirelfjill ... 

ICorrelocking 

.■yferrcilin ... 

28 

H 

8 

14 

18 

00 

R. Ganihle 

Toby’s Tusk 

24 

H 

7 

i 18 

18 

<1.5 

C. p. Fenwick ... 

Nalkuin 

Nabawa 

18 


9 

14 

12 

02 

•T. E. Tylor ... 

Korrolocking 

Nabawa 

18 

8 

9 

14 

12 

01 

.1. B. Locyker ... 

' I'owoowiug ... 

Gluysw Karly 

21 

H 

0 

18 

12 

00 

Mr. W. 

W. Jones set 

uired fii^st place with the 

variety Xahaw 

1 , calculated 


to yield 26 busliels per acre. The crop was even in f^rowth, free of weeds and 


comparatively free of di.sease, but lost points owin^ to admixture. It had 
been planted at the end of April with 45 lbs. of seed per acre. Five com- 
X)etitors in thi.s competition .s(*cni*ed calculated yiehls of 24 bushels j)cr acre. 
Flag Smut w^as noticed in several crop.s and, in spite of the seed being treated 
for the prevention of Ihdl Smut, this disca.se also was })resent in several. 


The rainfalls as re(U)rded at the various centres in the district are as 
follow : — 


Cowcow- 

ing 

Korre- 
locldng 
Wyalk't,- ; 
chem ! 


I 






Csefnl 

llains. 






Total 

for 

year. 

1 .Ian. 

Feb. 

Mar 

A pi. 

May. 

' .1 line. 

.luly. 

Aug. 

Sept. 

Oct. 

Total. 

.Nov. 

Dec. 

13 

183 

i 71 

1 


' 860 

299 

12.5 : 

120 

8 

•‘>1 

969 

147 


1,386 

16 

t 

166 

60 


; 808 


181 

10.5 

22 

105 

1,002 

121 


1,431 

6 
i ! 

,J 1 

154 

62 

0 

i _ 

i 297 

1 

874 

; 

107 

! 

1 

19 I 

1 82 

1,0:14 

i 

110 


1,380 

1 


The methods of cult i\ a lion are summarised on the following page. 





CULTURAL DETAILS . — continued 
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ZONE 4. 

The Agricultural Societies conducting crop competitions in this zone 
were those of Mt. Marshall and Nungarin. In addition the Karloning and 
Yilgarn Primary Producers Associations respectively corul acted local com- 
petitions which, although jndgcid according to the same scale of points did 
not compete in the zone competitions. 

MT. MARSHALL AGRJCULTl'RAL SOCIETY. 

Judge— R. P. Roukrts. B.Sc. (Agric.), Agricultural Adviser. 

The winning crop in this district competition was of the variety Nabawa 
submitted by Mr, M. C. Collins. The crop had stooled well and made good 
growth, although somewhat uneven in places. 

Mustard and wild oats were pi-csent, and also plants of otlier varieties 
of wheat. 

The land, which varied from Salmon and Gimlet to York Gutu and 
scrub, was ploughed 4in. deep during the previous July with a mouldboaid 
plough. It was disc harrowed in February and again in March. 

Mr. B. W. G. Ilopw’ood's entry, which wa.s placed second, w'as (;alcu- 
lated to yield 18 bushels })er acre. The variety was Gluyas Early planted 
during the second week in May. The croj) was even .and free from w^eeds, 
but contained a little admixtun' and w’as infected wdth the disea>e Flag Smut. 

The land, which had originally carried York Gum, Mallee and scrub, was 
ploughed 4iin. deep during June ami duly, wntli a disc plough. 7t w’as 
cultivated with a springlym^ im]dement in August ami S(*])temb(‘r and 
planted wdth a combined cultivator-drill. 

The rainfalls i*ecorded at Hencubbin and North Bencubbin foi‘ tlie 1929 
growing ])eriod are as given below: 







Growing rerio<l. 

Total 

' 

•fan. ^el). 

Mar. 

Apt. 

.Ma.v. 

./uiu* 

: .July. 

Aug. i Sept, j Oc . 

i 1 

Afav 

to 

O t. 

liencul)i)in 

1 n 1 84 

: c>5| 

302 ; 

182 

1 86 

i 100 i 1^) 1 2.5 . 

711 

North llencubhln... 

* ... i 27 

1 52 

... ' 3rtl 

210 

' 42 

I 01 1 22 1 48 

744 


The following table's show^ the points awarded and the cultui'al methods 
employed by the competitors:-- 

MT. MAJISHAI.L AGltlCULTl KAL SOCIETY. 

Zone 4. 


.ludgt'' — a. r. J{.oBiatT.s, U.Sf. (Ajfrlc,), Agrii-ultural Advisor. 


Competitor. 


Collins, M. r. ... 
ITopwood, {']. W 

a. 

Mc.!\rtinus, ... 
MeMatius, T. and 
S, 


Yield, I 


District. 

j 4'ariet.v, 

50 

1 points. 

Ueneubhlu ... 

. Nabawa 

! 

Uftncubbln ... 

Gluyas Early 

1 18 

N. Berioubbln | 

Gluyas Early 

14 

N.Iloticubbin ' 

Gluyas Early i 

i 12 


Free- 

dom 

from 

WeiMis. 

10 

(toints. 

Free- 
dom 
; from 
Dis- 
, ease. 

10 

j points. 

Free- 

dom 

from 

\dmix- 

ture. 

15 

point-8. 

j Even- 
; ness 
! of 

1 Growth. 

' 15 

points, j 

Total. 

100 

pte. 

8 

9 

12 

12 

63 

9 

8 

i:i 

13 

61 

«( 

9 

11 

13 

56 

7 

9 

13 

11 

52 
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NUNGAHTN-EASTERN DISTRICTS AGRICULTURAL SOCIETY. 


Judp:e — R. P. Robkrts, B.Sc. (A^ric.), Aprricultural Adviser. 


Nineteen entries were roeeived in this competition, but ten were with- 
drawn prior to judj^inp:. 

The season has a^ain been unfavourable for farmers generally. Heavy 
rains in May and June gave the crops an excellent start, but an exceptionally 
dry spring did not enable them to fulfil their early promise. However, it 
was phrasing to note liow well most of tlie crops had withstood the dry 
conditions experiemced during the later .stages of growth. The rainfalls 
recorded at the various centres in the district are as follows : — 


— 

! .Ian. 

Kel>. 

I 

Mar. 

A pi. 

Mav. 

1 

.lunp. 

.July. 

Aug. 

1 

j S.*pt. 

Oct. 

May 

to 

Oct. 

(rooinariti 

l4 

12'J ! 

8^ ! 

399 

269 

70 

68 

■ u 

72 

892 

Kori»l(»o ... 

.. ; 

172 f 

1 

98 

7 i 291 

317 

112 

: 

\ 

I 59 j 

897 

Kwelkan 

... 1 5 , 

1‘’9 ' 

i 

8U 

. 299 

240 

1 10.. 

71 

15 1 

i 

795 

MaiiKowiiu^ 

... j 13 1 

123 i 

m ' 

429 

■ 181 

78 

70 

1 11 ! 

61 1 

i 830 

MuUiii))udin 

. , . 7 1 


88 i 

... 1 261 

: 176 

i 

63 

I .>>4 

i 

82 ! 

1 660 


Mr. R. Fitzpatrick^s winning plot w^as a crop of Gluyas Early calculated 
to yield 25 hushels [ er acre. The .soil was a mixture of Salmon and Morrel 
country with a little Gimlet and Jam. 


The land was ploughed to a depth of four inches at the end of June, 
1928. It received a cultivation w’ith a springtyne implement in September 
and was rolled with a T-bar roller and harrowed in October. It was again 
harrowed aftei* rain in February. Seeding took place on the 10th May 
with 43 lbs. of graded seed and 78 lbs. of superphosphate per acre. 

This was a dense, well grown crop. In common with all the other crops 
of Gluyas Early submitted for inspection in this district, there was a certain 
amount of infection by Flag Smut. 
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Mr. G, T. Young, of Goomiorin, gained second place also with a crop of 
Gluyas Early sown on the 50 acres of fallow which won the Nungarin Agri- 
cultural Society's fallow competition earlier in the year. It was sown at the 
rate of 45 lbs. of seed and 95 lbs. of superphosphate per acre. 

The land, which was Salmon and Gimlet country, was ploughed to a 
depth of 4in. duiing the previous June with a mouldboard plough. It was 
disced (Sundereut) in August, scarified (with harrows behind) in September, 
and later in the same month it was springtyne cultivated, >rith han^ows 
behind. It received a further harrowing after the mid-February rains, 
whilst in March it was harrowed and eultivated with the springtyne culti- 
vator. It received a final working with the springtyne immediately before 
seeding. 

This was a fairly even crop except in isolated patches where water 
logging had occurred. It was very free from admixture, l)ut (outained a 
fair amount of Flag Smut infection and also a few wild oats. 


The following tnhle shows the points awarded and the cultural methods 
employed by the competitors: — 


NUNOARIN-BASTBRN DISTBIC3TS AGRIOULTUEAL SOCIETY. 
ZOHE 4. 

Judge: R. F. Roberta, B.Sc. (Agric.), Agricultural Adviser. 


Competitor. 

District. 

Variety. 

Yield. 

50 

points. 

Free- 

dom 

from 

Weeds. 

10 

points. 

Free- 
. dom 
from 
Dis- 
ease. 

10 

points. 

1 

Even- 

ness 

of 

Grou’th. 

16 

points. 

Total. 

100 

pts. 

Fitzpatrick, R. C. 

Nungarin ... 

Gluyas Early 

25 

9 

8 

14 

13 

69 

Young, G. T. ... 

Goomarln ... i 

Gluyas Early i 

22 

1 ^ 

8 

14 

IS 

65 

Bevnolds, A. G. 

Bfukinbudin 

Gluyas Early i 

20 

8 

8 

14 

14 

64 

Wimaras.F. A. 

Talgomlne ... 

Nabawa ... i 

19 

8 

9 

14 

IS 

68 

Johnson, J. H.... 

1 Talgomlne ... 

Nabawa ... * 

10 

9 

9 

14 

12 

68 

Creaglt, Bros. ... 

Kwelkan ... 

Nabawa ... ; 

18 

9 

0 

14 

11 

61 

Dumsday, L. ... 

Goomarln ... 

Nabawa ... 

19 

7 

0 

14 

Il- 

60 

Watson, Bros. ... 

Kwelkan ... 

Gluyas Early 

18 

8, 

6 

13 

ls 

'57' 

Dawe, F. J. ... 

Nungarin ... 

1 Canberra ... 

19 i 

7 

7 

11 

18 

67 
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1 

( 

J 

|1 

Little loose 
Smut 

Traces of 

Loose and 
Ball Smut. 

1 

m 

1 

Flag Smut. 


Graded. 


S 

in 

1 


1 

Treated. 

c 

o 

c 

o 

Dry 

Dry 

Dry 

I’i 

J’L 

1 

PM 

g 

S 

$ 

S 

S 

! t 

3rd week April 45 1 80 

t 1 

1 

1 ' 

S 

i 

53 

1 

1 

3 

3rd week April 

2nd week May 

Last week in 
April 

i 

'S 

1 

'' 

06 

i 

■s 

Sr. 

it 

I 

1 

i i 

1 

1 II 

1 

1 

Cultivated with a 
spriugtyne culti- 
vator at the end of 
August, agidn in 
October and again 
in February 

Sprlngtyne culti- 

\ ated in Septem- 
ber and agidn in 
February. Harrowed 
in March Planted 
with a combined 
cultivator-d^, fol- 
lowed b> harrows 

Reploughed first 

week in September 
Sprlngtyne culti- 
\ated in October. 
Harrowed after 
rains in February 
and March. Plant- 
ed with a Combin- 
ed cttlthator-drill 

Harrowed in October 
and again in 
March. Planted 

with a Combined 
cultD ator drill 

1*^ 

III 

¥ 

« 

1 

A 

q -q^daa 

3 

ins 

4 

3/4 

1 


eo 

Implement 

Good Disc 

Disc 

Q 

Sander- 

cut 

Condition 

of 

land. 

Fairly 

Good 

Good 

1 

When 

fal. 

lowed. 

aunt 

July 

Feb., 

1928 

II 

1 

1 

1 

1 

ill 

QO 

|a.| 

Gimlet, Sal- 
mon Gum, 
and a little 
Maliee 

ISfi 


4|| ( 

1 

«£! 

Old land . 

— 

eo 

Old land ... 

i 

i 

1 

w 




: 


1’ 1 


t 

*4 

s 

•-» 


1 * 

s 

BQ 

i 

A 

% 


j 

1 

j£ 

1 

j 

i 


7’ i 

J - 1 


B 

0 

A 

1 I 

1 
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KARLONING PRIMARY PRODUCERS^ ASSOCIATION. 

Judge — ^R. P. Roberts, B.Sc. (Agric.), Agricultural Adviser. 

The Karloning Primary Producers’ Association is to be congratulated 
upon its enterprise in promoting a 50-acre crop competition for a cup 
donated by Mr. John Driver, a farmer resident of the district. It is a pro- 
gressive step for any district to inaugurate competitions of this nature, but 
the .farmers of Karloning are particularly to be commended for their en- 
thusiasm in the face of difficulties naturally attendant upon an unfavourable 
season in a new district. 

All the crops submitted for inspection were either oi now land or first 
year stubble, and received no cultivation other than that given when being 
planted with a combined cultivator-drill. Thus, as was only to be expected, 
there was a noticeable uniformity about the entries and only a relatively 
small margin separated the best from the poorest crops. 

It is hoped that next year a large proportion of the competitors will 
have Iheir crops on falow. The competition will then serve the purpose 
for which these competitions were primarily designed, ».a., to emphasise 
the value of sound farming methods. 

Mr. H. Johnson was awarded first place with a crop of Gluyas Early cah 
culated to yield 15 bushels per acre. The land was Salmon Gum, Gimlet and 
scrub country which had carried its first crop the previou.s year. Seeding 
was carried out with a combined cultivator-drill during the second week in 
May on the previous year’s stubble. 

Considering the unfavourable season the crop had made good growth, 
but was somewhat patchy on account of unevenness in the seed bed due to 
clearing operations. This entry contained a fair amount of admixture of 
another variety and also some barley. It was almost entirely free from weeds 
and disease. 

In general it was typical of the majority of the entries. 


The rainfall recorded at Karloning to October, 1929, is as follows: — 


Jan. 




Growing Period. 

May 

to 

Oct. 

Feb. 

Mar. 


May. 

June. 

July. 

Aug. 

Sept. 

Oct. 


j 

' 78 

117 


414 

i J 

m ^ 

47 

74 

88 

185 

899 
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The following table shows the points allotted to the competitors: — 

KARLONIXG PRIMARY PRODUCERS’ ASSOCIATION. 

Zone 4. 

Judge; R. P. Roberts, B.Se. (Agrlc.), Agricultural Adviser. 


Competitor. 

District. 

i 

Vitticty. 

Yield. 

50 

{toint«. 

Free- 

dom 

from 

Weeds. 

10 

Free- 

dom 

from 

Dis- 

ease. 

10 

points. 

! Free- 
dom 
from 
Admlx- 
1 ture. 

1 15 

1 i>oints. 

Even- 

ness 

of 

Growth. 

15 

Total, 

100 

pts. 





points. 

points. 


Jolinsou, H. T. 

j Karloulng ... 

(jrluyas Early 

15 

9 

9 

i 13 

12 

58 

TalliR, W. 

1 Karloning ... 

j Nabawa 

18 

9 

9 

13 

13 

67 

Huvrttt, E. ... 

' ICarioulng ... 

' (rluyas Early 

15 

8 

8 

13 

12 

56 

O’Nell, 11. 

J IvarloTiing ... 

; Nabawa 

14 

9 

8 

i 13 

12 

50 

Driver, F. 

Karloning ... 

; Olnyas Early 


9 

9 

13 . 

12 

56 

Seaby, H. 

j Karioning ... 

; Nabawa 

14 

9 

! 8 

12 ; 

13 i 

56 

Bell, 0 

1 Karloning ... 

j Gluyaa Early 

11 

9 

9 

j 14 

11 

54 

Molyneaux Bros. 

! Karloning ... 

Gluyas Early 

12 

9 

8 

! 13 

isJ i 

54 

O’Neil, J. 

; Karloning ... j 

Gluyas Early 

11 

9 i 

i 8 

13 

12 ! 

63 

Broomhall, V. ... 

1 Karloning ... 

Glu.Vfis Eivrly 

12 

8 

8 

1 12 

11 i 

51 

Hewitt. B. ... 

j Karloning ... ! 

Nabawa 

10 

8 

9 

I 13 : 

11 ; 

51 

Watkins, Mrs. 0. 
J. 

Howarth A Mit- 

j Karloning ... 

(Jluyas Early 

14 


7 

! 10 , 

11 

50 

1 Karloning ... 

Gluyas liariy 

11 

7 i 

8 

1 12 

12 i 

50 

chcllmoro 




1 




YILGARN PKJMARY PRODUCERS' ASSOCIATION. 

Judge — a L. TnifOssEi.L, Dip. Agric., Agricultural Adviser. 

Tlie Yilgani Primary Producers' Association, as was the case last year, 
promoted two crop coiiijiclitioiis, one for crops grown on fallow and the other 
on non-fallows Por the fomier six entries were received, and for the latter 
eight. 


The rainfalls recorded at olHcial stations near the competitors were as 
follow: — 



This area, like many others this season, had splendid early rains, which 
gave the crops a good staif, but when the late rains failed to materialise the 
yields suffered in consequence. This competition shows, however, that when 
sound methods are adopted, reasonably good yields can be obtained even in 
a season when the rainfall is not favourable. The yields otitained from the 
crops on the unfalJowed land in the Moorine Rock district were considerably 
better; .was expected in view of the adverse growing conditions. 
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50 Ac7'f> Competition on FoUom. 


The (onipetition for 50 aeres of wlieat of one variety on fallow resulted 
as follows: — 


Y11.<JARN raiMAKY rK<U>rU.lt.S' ASSOC iAri(‘N. 

lALLoW. 


.Indue; (i. I,. Throsaell, Aurle., Aunouitnrsil Ad%iser. 


I'oMipet jtor. ])istrirt, 


J)n'vd.‘ill, W. ... j !\To«iriiie 
IMel; worth, \V. ... Moovlne Jtoek 
navies, R. «<:. R. ! Turee.v Ifill 
Swinstoiul, If. If. j MooriiK* R<e’U 
l.eeky, .1 . V. . . ' (’orinthi.kn ... 
Oluipioaii, K. Moorlno itoek 




Preo- 


Vivl.1. 

tro !i 

\ ;irh‘t V 

.->0 

W<'<*.ls, 


poiiits. 

m 

Nii.tH.va 

lu 


.Vuljii-.vtt 

IS 

s 

Nuiiawa 

IS 


iiluva'« Karlv 

17 


N a t!i«'a 

in 

9 

Otuyite h.Hlv 

r.j 



[•’roe- 

c'rcr- 

iCVl'll- 

ncss 

ni 

Orowti'i. 


<lo M 

•k)i> 


Oi»- 

■ ro'ti i 
\il Mix- 

Total, 

100 

10 

t.iirc. 

1.'') 

ppiiits. 1 

points. 

pts. 

9 

14 

14 

U4 

9 

14 

14 

fi,3 

9 

14 

Vi 

63 

S 

14 

14 

61 

9 


13 

00 

9 

14 

12 

56 


First })laee was jjained by Mr. H. E. I)ow<lall of Moorine l\ock with a 
crop of Nabawa, which was awarded 04 ]ioints and wliich was calculated to 
yield .19 bushels per acre, equivalent to 2^1 bii.shels per acre per inch of rain 
in the ftrowinj^ period. The land had been ploughed in June, springtyne 
cultivated in Scipteinber, harrowed in January and Mandi and planted with 
a combined cultivator di'ill. This crop was fairly true to type, but points 
were lost for the presence of weeds (Milk Thistle.s) which are fairly evident 
also on the fallowed land in this area. 

Messrs. W. l^ickworlh and K. E. K. Davies tied for second with 03 points, 
the variety in each ease being Nabawa. Mr. Davies’ yield of 18 bushels was 
a very creditable one in view of the fact that his cro[> received 85 points less 
rain. 


It is apparent, after an txaniinatioii of the cultural methods shown in 
the following table, that the competitors are applying the knowledge gained 
from the results obtained at tlie A'ilgam Experiment Farm. The importance 
of early fallow, maintaining the mulch during the summer, light seeding, 
time of planting and varieties cannot be over-stressed in this area. Experi- 
ments indicate that the rates of superphosphate could be increased with ad- 
vantage. 



CULTURAL DETAILS— FALLOW SECTION 



Combined culttvntor-drlUs were need by all competitor* when planting 
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50-acre Competition on Non-Fallow. 

This is the last eom^etitipn that the Association intends to coiid.ict on 
unfallowed land, and it was continued this year for the benefit of the farmers 
who were fallowing for the first time. 

The awards were as follow: — 

YILGARN PRIMARY PRODUCERS* ASSOCIATION. 

Non Fallow. 


.Tudge : O. L. Throaseil, Dtp. Agric., Agrlrultnral Adviser. 


Competitor. 

District. 

Variety. 

Yield, i 
50 

points. 1 

Free- 
dom 
from 
Weeds, i 
! 10 
! l)ointB. 

Free- 

dom 

from 

Dis- 

ease. 

10 

points. 

Free- 

dotu 

from 

Admix- 

ture. 

l.> 

}>Oillt6. 

Even- 

ness 

of 

Growth. 

15 

points. 

! 

Total. 

100 

pts. 

Green & McKet- 
trick 

Moorine Rock 

Gluyas Early 

I 17 

9 

i 8 

13 

1 

14 i 

61 

Plckworth, W. ... 

Moorine Rock 

Gluyas Early 

16 

9 

8 

14 

13 ^ 

59 

Luxton, B. tl. ... 

Moorltie Rock 

Gluyas Early 

14 

9 

9 

13 

13 

58 

Whan, T. J. ... 

Moorine Rock 

Gluyas Early 

13 

9 

8 

13 

13 

56 

Liddell & Car- 
stairs 

Trundle, W. ... 

Moorine Rock 

Gluyas Early 

13 

9 

9 j 

12 

12 

55 

Moorine Rock 

Nabawa 

12 

9 

9 

13 

12 

55 

Becker <fe Hough 

Turkey Hill 

Gluyas Early 

12 

9 

8 1 

14 

12 

55 

P. & J. Davies 

Corinthian ... 

Gluyas Early 

1 

9 

9 1 

12 

12 

54 


■\ressrs. Green and McKettriek’s entry of the variety Gluyos Earl> M*as 
outstanding. It was calculated to yield 17 bushels per acre \va awarded 
61 points. Its chief defect was the presence of Flag Smut, whiclj was found 
in a number of crops in the district. The land originally carried salmon gum, 
gimlet and teatree timber and had been cropped twice previously. It rcceiv^ed 
no working prior to seeding, the stubble being burnt and the crop planted 
with the combined cultivator-drill. 

• Mr. Pickworth^s entry, also of the variety Gluyas Early. Avas [)laced 
second with 59 points. This land was being cropped for the r-eeond tii* e and 
received a cultivation in March. 


The following table summansec the cultural methods : — 

CULTURAL DETAILS—NON FALLOW. 


Competitor. 

Timber. 

No. of 
years 
crop- 
ped. 

Cultivations. 

Variety. 

Plant. 

ed. 

Hate ' Rate 
of of 

.Seed. Su|>er. 

Dis- 

eases. 

Gietm A McKeti- 
trlct 

Salmon, Gim- 
let, Teatree 

3 

None 

Gluyas 

Early 

Mid. 

April 

30 

j 65 

Plan 

Smut 

Plckworth W..'.. 

Morrell, Sal- 
mon, Gimlet 

2 

Cultivated Iti 
March 

Gluyas 

Early 

Mid 

May 

25 

; 60 

Flag 

Smut 

Luxton, R. J. ... 

Gimlet, Mal- 
ice 

1 

None 

Gluyas 

Early 

End 

April 

25 

60 


Whan, T. J. ... 

Gimlet, Tea- 
1 tree 

1 

None 

Gluyas 

Early 

Early 

May 

25 

60 . 

Flag 

1 Smut 

Lidiell <fe Our- 
stftlrs 

1 Mai lee, Gim- 

! let 

2 

None 

Gluvfvs 

Earlv 

3rd wk. 
April 

34 

60 


Trundle, W. ... 

1 M>Ulee, Mor- 
! rcll 

! ' 

None 

Nabawal 

1 

1 End i 
April i 

30 

65 

1 

Davies, F. A J. 1 

j Gimlet 

1 

Cnl'l’'»trd In 
Mur« h 

Glu' as j 
Early j 

Parly 

May 

35 

80 


Becker A Uoiigh 

Salmon, Gim- 
let, Doree 

3 

Harrowed 

Pe ruarv. 
Cultivated 
April 

1 Gltt'-as 

1 Early 

Parly 

May 

30 

4S 

j 

Flag 

Smut 


All oompetttorB grsuled and dry plcUed, aud uaed coinLiner cultivator uriiU. 
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ZONE 5. 

The coin]jetitors eligilile to compete for the Zone Championship awards 
ill this zone were those entries forwarded to the Royal Agricultural Society 
from the Doodlakiiie-Baandee and Men*edin District Agricultural Societies, 
and also from one competitor direct. 

The Bruce Rock Agricultural Society also conducted a competition, but 
unfortunately these entries w<*re not received by the Secretary of the Royal 
Agricultural Society before the date fixed for the closing of the Zone Com 
petition. 

DOODLAKINl^-BAANDEP] AGR ICI I/rilRAL SOCIETY. 

Judge — (r. L. TirnossELL, Dip. Agric., Agrieuliural Advisor. 

For this competition hve etilries were received, three from Doodlakine 
and two from Baandoe. The rainfall at these centres was as follows: — 







Growing Period. 

May 

to 

Oct. 

] 

Jan. 

to 

Oct. 

... — 

Jan. 

Pel). 

Mar. 

A pi. 

May. 

June. 

J uly. 

Aug. 

Sei)t. 

Oct. 

Doodlakine 


162 

120 

3 

203 

322 

188 

130 

8 

28 

1 

874 

1,159 

North 

Baandee 

64 

184 

? 

6 

406 

342 

163 

91 

7 

50 

1,049 

? 

i 


The season started well, hul tlie lack of rain at the critical periods mini- 
mised the chances of a recoj'd har\est. Morth Baandee registered 157 points 
more than Doodlakine during the growing period. 

The awards are set out in the following table: — 

DOODLAKINE-HAANDEK AGEICULTURAL SOCIETY. 

Zonk 5. 

Judge: G. L. Tlirossell, Dip. Agric.. Agrioultural Adviser. 


Competitor. 

District. 



1 Yield. 

Variety. | 50 

j points. 

1 

Free- 

dom 

from 

Weeds. 

10 

points. 

Free- 

dom 

from 

Dis- 

ease. 

10 

points. 

Free- 

dom 

from 

Admix- 

ture. 

15 

points. 

Even- 

ness 

of 

Growth. 

15 

points. 

Total. 

100 

pts. 

FioMTseBtos. ... 

Doodlakine... 

Nabawa ... ' 

22 

9 1 

9 

14 

13 

67 

prowse. B. W.... 

Doodlakine... 

Gluyas Early , 

20 

8 

8 

14 

13 

68 

Prowse, A. E. C. 

Doodlakine... 

Gluyas Early , 

19 

8 

8 

14 

13 

62 

Spillman, J. W. 

Baandee ... 

Merredin ... i 

17 

7 1 

^ 7 

13 

12 

56 

Spillman, D. J. 

Baandee ... 

Merredln ... j 

16 

® i 

8 

13 

12 

56 


The competition was won by Messrs. Prowse Bros., whose crop of 
Nabawa, part of a paddock of 280 acres of the same variety, was awarded 
67 points with a calculated yield of 22 bushels, equivalent to 2% bushels per 
inch of rain during the growing period. The land was mouldboard ploughed 
in June and springtyne cultivated in September, after Avhieh it was rolM to 
break the clods. It was tandem disced and harrowed in February. The crop 
was well grown an<^, had the season finished more favourably, would have 
yielded considerably more than 22 bushels. ^ 

Mr. E. W. Prowse was placed second, scoring 63 poinfe with a crop of 
Gluyas Early. This entry lost points for traces of Flag Smut and Bunt. 

The enlttiral details are as follow:— 



CULTURAL DETAILS. 
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MERREDIN DISTRICT AGRICULTURAL SOCIETY. 

Judg 2 — O. L. Throssell, Dip. Agric., Agricultural Adviser. 

Of the twenty-four entries received, fourteen crops were submitted for 
judging in this competition. It is to be regretted that such a large number 
withdraw eafh year from this Society’s Crop Competition. 

The rainfalls recorded at various places throughout the district were 
as follow: — 








Growing Period. 















May 

Jan. 


Jan. 

Feb. 

Mai. 

Apl. 

May. 

June. 

July. 

Aug. 

Sept. 

i 

1 Oct. 

to 

Oct. 

to 

Oot. 

Iforredln 

60 

162 

77 


867 

809 

119 

94 

18 

35 

927 

1,216 

Bxp.Farm 
South Wal. 

10 

222 

78 


283 

1 

286 

106 

82 

9 

85 

761 

1,061 

goolan 

Walgoolan... 


175 

75 


380 

1 280 

113 

64 

13 

98 

943 

1,193 

Talgomine 

14 

129 

84 


390 

269 

70 

68 

1 

72 

892 

1,119 

Totadgin ... 

46 

1 118 

81 


411 

385 

195 

129 

j 20 

89 

1,129 

1,874 

Nukarni . . 

10 

178 

8.5 1 

1 2 

, 822 

270 

103 

77 

1 16 

64 

861 

1,131 


The poin s nwaidel ni’c si own in the followmo: table: — 

MBBREDIN AOBICULTUBAL SOCIETY. 

Judge — O. L. Throeaell. 







Points. 



Competitor. 

District 

Variety. 

Yield. 

Weeds 

Dis- 

ease. 

Ad- 

mix- 

ture. 

Even- 

ness. 

Total. 

W. Cook 

South Walgoolan 

Nabawa 

26 

9 

9 

13 

14 

71 

H. W. Teasdale ... 

Totad’Xlu 

Nahawa 

25 

9 

9 

14 

18 

70 

0. Bowan 

Menedin 

i^akawa 

24 

9 

9 

14 

IS 

69 

F. 0. Teasdale ... 

Kor )el 

Merredin 

24 

9 

7 

14 

14 

68 

J. B. Lambert .. 

South Jiurracoppin 

Merredin 

24 

9 

7 

IS 

14 

67 

W. S. Crouch 

South Burra 'oppin 

Nahawa 

22 

9 

9 

18 

14 

67 

T. G. and J. 
Maughan 

Nukami . 

Merredin 

23 

8 

7 

14 

14 

66 

B. M. King 

T. H Smallacombe 

South Walgoolan 

Gluyas Early.. 

21 

9 

8 

14 

14 

66 

Nangeenan 

('anberra 

22 

8 

7 

14 

13 

64 

Barnett Bros. 

North Walgoolan 

Oluvas £.arly . . 

21 

9 

8 

13 

13 

64 

J. D. Maighan ... 

South Walgoolan 

Nabawa 

20 

8 

9 

18 

18 

68 

J.B. Clothier 

Totadgln 

Nabawa 

19 

8 

8 

14 

IS 

62 

L. Dumsdav 

J. S. priestly 

Talgonine ... i 

Nabawa 

18 

9 

8 

IS 

18 

61 

Merredin 

Gluyas Early ... 

15 

9 

8 

14 

12 

58 


The winner w . cook of South . > la^ i , w ) entered the 
7one Competition lor the Irt time and w^ o wr^ nv d V'ir\ tbe fallow 
competition. His rrop o^ Nabawa was awarded 7^ poi'^ts and was calcu- 
lated to yieM bud els per acre. 

Mr. H. W. T a dn’ ■ « crop of Nabawa erainod s 'ond plaee with 70 points 
with a yield of 25 bu‘^hels per acre. 

As the table of awards will show, Nabawa sti’i mnintai^’s its popularity 
in this district. S^''eTal srood crops of ATerred' s’ own as well as 

Oluyas Ea’ly and Canberra. While the'se thne ^'ar'et'es are srood early 
wheats, they are all very sii'-’ce tibJe to the di‘^’en®<* Flao: SmiP ATabawa. on 
the other hand, is vory resistant. No Bunt wa- "o^id in anv competition 
crops, altho’'»<»h <‘rac'»* “f Ta^'«nli were nre'O'^t 5*^ 

Tlio of cultivation of the various competitors are as fol- 

lows:-^ 




CULTURAL D^TAILn. 
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ROYAL AGRICULTURAL SOCIETY. 

Judge — G. L. Throssell, Dip. Agric., Agricultural Adviser. 

As no competition was conducted in the Meckering district, the entry 
of Mr. M. H. Reynolds was received direct by the Royal Agricultural 
Society. 

The rainfall for Meckering was as follows: — 


- 

i 

.Tan. } Feb. 

i 

Mar. 

Apl. 

j Growing Period. 

May 

Jan. 

to 

Oct. 

May. 

•Tune. 

1 July. 

•■o 1 

Aug. Sept. Oct. Oe.t. 

Meckering ... 

2 i 63 

1 1 

110 

3 j 

2i>0 1 

1 429 

1 250 

141 j 36 90 1.196 1 1,374 


Tlie points awarded are as follow: — 



1 ' 


Freedom from — 

Even- 


Competitor. 

Variety. 

Yield. 

60 

points. 1 

1 

Weeds. 
10 1 
points. 

Dis- 

ease. 

10 

points. 

Admix- 

ture. 

15 

})oint8. 

neas of 
growth 
15 

points. 

Total. 

100 

M. H. Reynolds, Meckering ... 

j Gresley ... j 

20 1 

1 ^ 

1 

--..’Ll 

1 

14 


65 


This was a very well grown crop, being very free of wee ls> disease and 
admixture, but rather uneven. 

The cultural methods were as under:— 


CULTUBAL DETAILS. 


Competitor. 

Timber. 

When fallowed. 

j Implement. | 

Depth. 

j Subsequent cultl- 
1 vatlons. 

Reynolds, M. H. ... 

York Gum, Jam 
and Morrel 

August 

Mouldboard | 

in. 

5 

Sprlngtvne eulti 
vated in Septe u- 
ber 


Competitor. 

Variety. 

Planted. 

1 Rate 1 
of 

1 Seed. 1 

1 Rate I 
of 

ISiiper.' 

1 Treated. 

1 Graded. 

Reynolds, M. H. 

Gresley 

Mid May 

1 70 j 

90 

j Dry pickled 

Yes 


BRUCE ROCK AGRICULTURAL ROCTET • 

Judge — G. L. Throssell, Dip. Agric., Agricultural Adviser. 

The Bruce Rock Agricultural Society conducted tw'o ci’op -ompetitions. 
one an open competition and the other confined to those crops grown on 
the competition fallow. 

The rainfalls for various stations in the loeahty we^e as bercund''* * — 


— 

Jan. 

Feb. 

1 Mar. 

Apl. 

i 

Growing Period. 

Mav 

to 

Oct. 

Jan, 

to 

Oct. 

May. 

June. 

July. 

Aug. 

Sept, 

Oct. 

Bruce , Rock 


55 

114 

’ 7 

254 

312 

216 

120 

21 

41 

961 

1,140 

Bahakin ... 

... 

25 

140 


271 

35,5 

180 

82 

26 

57 

971 

1,136 

Oenfral 

11 

44 

120 

... 

236 

335 

184 

no 

.28 

31 . 

923 

1,098 

Kumminin 
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Had the months of September and October received the average rainfall 
it is expected that a record harvest would have resulted for this district. 
Although an unfavourable season was experienced, particularly good yields 
have been obtained. 


50 anre Crop Competition. 

Messrs. C. Smith and Sons, of Yarding, succeeded in winning this com- 
))etition from seventeen other competitors, all of whom submitted crops 
which yielded better than sixteen bushels per acre. The winning crop was 
of the variety Gluclub and was calculated to yield 29 bushels per acre. In 
preparation for this crop the land was June fallowed, disc cultivated in 
August and springtyne cultivated in September. The crop was planted 
ear y in May and sown at the rate of 45 lbs. of seed and 93 lbs. of superphos- 
jdiate per acre. The crop was very well grown, but lost points for uneven- 
ness in the vicinity of a lake. As was the case in all the crops of the variety, 
Gluclub, in the competition, admixture was noticeable. Points were lost for 
traces of Flag Smut and Takeall. 

The points awarded are as follow: — 

BEUCE EOCK AGEICULTUEAL SOCIETY. 

J udge : O. L. Throssell. 


Competitor. 

District. 

Variety. 



Points. 



Yield. 

50 

Weeds. 

10 

Dis- 

ease. 

10 

Ad- 

mix- 

ture. 

15 

Even- 

ness. 

15 

Total 

100 

C. S'Dith & Sons 


Yarding 

Gluclub 

29 

9 

9 

13 

13 

73 

Buller & Block 


Babanin 

aallipolt 

27 

9 

8 

14 

14 

72 

E. Matin ... 


Sth. Shackleton 

Gluclub 

27 

9 

.8 

13 

14 

71 

C. A. II. Smith 


Yalbarln 

Gluclub 

28 

9 

8 

13 

13 

71 

P. Strange ... 


EuJinyn 

Gluclub 

27 

9 

8 

13 

13 

.70 

W. Arnold ... 


Yalnorltt 

Gluclub 

27 

8 

7 

13 

14 

69 

H. 1). .Jacob 


Erl .in 

Gluclub 

26 

9 

8 

13 

13 

69 

C. E. & N. 

S. 

Bunguliuping ... 

Gluclub ... i 

24 

i 0 

8 

13 

13 

' 67 

Schilling 










11. B. Praneis 


Babakin 

Waratah 

22 

i s 

9 

14 

13 

! 66 

G. E. Robins & Co. 

Babai.ln 

Gluclub 

22 

! 9 

8 

13 

13 

; 65 

E. G. Ellis ... 


Central Kntninin 

Gluclub 

22 

1 8 1 

8 

13 

12 

1 63 

B. Altham ... 


Yalbarln 

Gluclub 

21 

: 8 

8 

13 

13 

' 68 

.1. W. Bristow 


Ardath 

Merredin 

21 


7 

13 

14 

63 

W. D. .Johnson 

... 

Bruce Rock ... ; 

Gluclub 

21 

1 9 

7 

13 

13 

68 

Allen Bros. 


Central Kuininln 

Giuyas Early 

20 

8 

7 

14 

13 

i 62 

D, H. Faulkiner 


Hahaxiu 

Nabawa 

18 

9 

9 

13 

12 

61 

B. Altha n ... 


Yalbarln 

N abawa 

17 

' 7 

8 

13 

12 

57 

A. H. Norris 


Bclka 

Nabawa 

16 

1 ^ 

8 

13 

12 

56 


This is a local competition and not entered with the Eoyai. 


Messrs. Buller and Black, of Babakin, came second wdth a crop of the 
variety Gallipoli. The crop also won the combined Crop and Fallow Com- 
petition. 

Of the eighteen entries no less than eleven were of the variety Gluclub, 
which is a very popular variety in this district. This variety is a good 
yielder and stands well. It has, however, defects which prevent its being 
recommended as a standard variety. In addition to shedding its grain 
readily, Gluclub is not resistant to diseases and its milling qualities are below 
standard. The last-named defect is most serious from the miller’s point of 
view. It is obvious that if varieties of low milling qualities are growin to a 
large extent, our present standard of wheat exported will be lowered and 
the price affected accordingly. 

The cultural methods of the competitors are shown in the following' 
table:---. 






CULTUBAL DETAILS--CO«fi«««rf. 
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t50 acre Fallow and Cr- [» f - 

Messrs. Buller and BJack, of Babakin, u* u {.'< s competition with a crop 
of Gallipoli which was awarded a total of 72 foii ts, with a calculated yield 
of 27 bushels per acre, equivalent to 2.8 buslft**'- per inch of rain during the 
growing period. This variety is short sti jv rl being on an averaf;e less 
than three feet high. It was very free of a\'( e is and admixture, and a little 
Flag Smut was present. 

This entry also wins the combined Crop «n<i Fallow Competition, defeat- 
ing the winning fallow of C. E. & N. S. Schilliug by two points. 

The points awarded are as follow: — 


! 


I 
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§ 

Mr. R. Mann, of South Shackleton, was awarded 71 points for a crop 
of Gluelub which should also yield 27 bushels per acre. 
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The following? table shoAv^ ihc ciiltuial methods of the competitois — 




CULTURAL DETAILS— WHfin*' 
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ZONE 7. 

In this zone three district a?ricnltun>^ societies, Kiilin, Lake Grace and 
Corriffin, conducted crop competitions. The last-named however, failed to 
forward entries to the Royal Air icultiral ^’ocJety, and the competitors were 
consequently not eligible to compete for the zone championship prizes. 

KULTN DISTRICT AORTCULTURAL SOCIETY. 

Judge — J. H. LanCiField, Manager, Merredin Expt. Farm. 

For this Society’s comretition 13 crops were inspected and all gave 
j)romise ot satisfactory yields. The highest yield was calculated at 28 
bupbd". ve." ac^p and tho lcw''st ‘^t ‘^6 eh ner acre; the ave^'age cclculated 
yield for the 13 crops bein<r slightly over 24 bushels per acre. 

Ball smut was very bad in several c^ops and many points were lost on 
that account. All except one competitor dry pickled, but evidently the 
operation in se^eral instances had r.ot been carried out thoroughly. 

The rainfall registe^pd at the Kidin Post OlHce is as follows: — 



Jan. 

Feb. j 

Mar. 

Apl. 

Growing Period. 

Total. 

Nov. 

Dec. 

Total 

tor 

year. 

1 May, 

.June, j 

.July. 

Aug. j Sept. 

Oct. 

KuUn ... 

36 

26 

134 

40 

240 

871 

100 

122 24 

25 

1 972 

827 

1 

1,530 


The awards we.e made as follows: — 

KULIN AGEICULTUEAL SOCIETY. 

Judge — J. H. Langfleld, Manager, Experiment Farm, Merredin. 





Estt- 

Freedom Freedom 

•ad 

1 

o 

3 

Even- 





mated 

from 

from 

from 

ness of 

Total 

Competitor. 

Variety. 


Yield. 

Weeds. 

Disease. 

Admix- 

Growth. 

Points. 


50 pts. 

lOptg. 

10 pts. 

ture. 

16 pts. 

15 pts. 

100 pts. 



J. H. Hendmon 

Queen Fan 


28 

0 

9 

18 

14 

73 

A. W. Trotter 

hena 


26 

9 

9 

14 

13 

71 

F. 8. Freeialrn 

Queen Pan 


26 

9 

0 

14 

13 

71 

E. Nichoils 

Merredin ... 


26 

8 

8 

14 

14 

70 

Dailey <& Eu8f»ell ... 

Hard Kederation 


28 

9 

6 

13 

13 

69 

Dowey <& Daldock ... 
1*. J Bowey 

Merredin ... 


23 

9 

8 

14 

14 

68 

Merredin 


23 

9 

9 

14 

13 

68 

H. Jobneton 

Yandilla King 


24 

9 

7 

14 

13 

67 

M. J. harry 

l.ena 


23 

8 

9 

13 

13 

66 

Eobertg i>ro8. ... ' 

Hard Federation 


! 22 

8 

9 

13 

14 

66 . 

Uowe hroe 

Naiava 


I 22 

9 

0 

13 

12 

66 

P. Mel Je 

Merredin ... 


1 20 


7 

14 

13 

63 

J. Mc.Vanara 

Queen Fan 


1 23 

‘ 8 1 

6 

13 

• 13 

63 


The winning crop was of the variety C^ueen Fan exhibited by Mr. 
J. II. Hender.vmj. it v^iu rather a popular variety in this district, last 
year’s (oini)etition being a To won by this variety. It was a very clean, 
even crop, with very little weed growth, admixture or disease. It did not 
appear to have suffered to any great extent for want of spring rains, the 
grain being plump and the ears well filled. 

As was the case in last year’.s competition, Mr. Trotter secured second 
prize, this year with a crop of Beiia, and although hardly up to the standard 
of the winner, it was a very fine crop. 

Messrs. Bailey and Russell’s crop of Hard Federation was calculated to 
yield c<jual to the winning crop, but it vas very bad with ball smut and lost 
heavily on that account. ... 

Mr. F. S. Frcebairn, who won the Competition last year, tied for second 
place with a very fine crop of Queen Fan, being oply 2 points below the 
winning crop. 

The firttldwing table summarises the cultural, methods adopted by the 
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LAKE GRACE AGRICULTURAI. SOCIETY. 


Judge — J. H. Langfieu), Manager, Merredin Expt. Farm. 

For the above competition nine* crops were inspected. The following 
table gives points awarded: — 

LAKE (JllACE Disniicr AGRICULTUIIAL SOCIETY. 

Judge : J. H. liangfioid, Manager, M^rrodlu Kxi)orimetital Earm. 



1 


Free- 

Free- 

Free- 

Even- 



1 


<loiii 

dom 

dom 

ness 



j 


from 

from 

from 

of 

Total, 

Competitor. 

j Variety. 

Yield. 

Wet^ds. 

Dia- 

, Adml:; 

Growth. 

100 



j 


ease. 

tnre. 


points. 



: .‘>0 

10 

10 

15 

15 




Points. 

points. 

points. 

! points. 

points. 


0. I'\ Haddou 

Nal»awa 

. . . : 'll 

8 

9 

. 14 

13 

71 

A. II. Darhv 

... ' Gluyas Early 

... 20 

8 

9 

' 14 

j 13 

70 

K. bishop ■ ... 

Naiiawa 

... ■ 2ir> 

8 

9 

14 


69 

J.PV 

... : (Guyas Early 

... . 20 

» 

9 

14 

1 13 

68 

jr. .1. Ooad ... 

... ' Nabawa 

... . 22 

9 

9 

14 

! 13 

67 

1’. Stcpiieris ... 

Waratah ... 

... = 22 

9 

9 

14 

! 13 

67 

!•:. Fry 

... . benu 

... : 21 

8 

9 

14 

14 

66 

Oriflin 

... j Federation ... 

... . 2;i 

8 

8 

13 

13 

65 

G. Argent 

... 1 Nabawa 

... ! 22 

8 

8 

14 

13 

65 


.Mr. 0. F. Hadden^s crop, which secured first place, was of the variety 
Nabawa; it was even, well head<*d and free from disease, and contained very 
little weed growth. It was calculated to yield 27 bushels p(‘i‘ acre. 

Mr. A. H. Darby secured se(a)iid pla<*(‘ with a <5rop of Gluyas hhirly; 
imfortunately it had been considerably knocked about by the heavy rains 
experienced in November and had lodged badly in many ])laces. The calcu- 
lated yield was 20 bushels fjer acre. 

Mr, H. Bishop was pla(ied third with a crop of Nabawa. This crop was 
standing very well and had not snfl’(*red by the heavy November rains. It 
was calculated to yield 25 bnslK‘ls ]K‘r acre, and, like the first and second 
crops, showed very little di.sease oi* admixture. 

The average calculated yield ol' the nine competing crops in thi.s (listrict 
was 23 bushels per aci'e. 

The rainfall recorded at Lake Grace is as follows: — 


Growing Period. 



Jan. 

Feb. 

Mar. 



Apl. 

May. 

J nne. 

i r ", 
July. 

Aug. 

Sept. 

j Oct. j Total. 

_j_ 

Nov. 

Dec. ; for 
; year. 

l^ake 

Grace 

101 

43 

._..J 

81 



29 1 

192 

340 

; 1 
i 

102 

57 

1 60 ; 950 

1 I ■ 

1 386 

14 1,604 


The cropping particulars of the various competitors are as follow: — 
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CORRIGIN AGRICULTURAL SOCIETY. 

Judge — G. L. ThbosselLi, Dip. Agric., Agricultural Adviser. 

This Society conducted two local crop competitions, one on heavy land 
and the other on light land. However, the number of entries obtained was 
disappointing, there being only five in the fonner competition and three in 
the latter. 

As elsewhere this season, heavy rains were re(^orded during the early 
part of the growing period, but only 74 points were registered in September 
and October, and consec^uently the crops did not finisli up to earlier expecta- 
tions, but nevertheless they have yielded very well. The excessive rains of 
May and June were a disadvantage to the light lands, being responsible for 
leaching or washing out the nitrates, also lowering the soil temperatures and 
so retarding growth and root development, particularly in the late sown 
crops. 


The rainfall recorded during the year was as hereunder: — 


— 

i .lun. , Mar. 

1 

Apl. 

May. 

Growing Period. 

.luiio. .lulv. Aug. i Sci»t. 

May 1 
t.„ 1 

Oct. j Oct. 1 

.fan. 

to 

Oc.t. 

Corrisin 

K urren- 

kutten 

1 1 

; 28 ; 24 ras 

... i ... ; 191 

; 13 i 333 

I ... ' 320 

i 1 

i 418 177 104 M> 

' 38.5 229 87 28 ! 

1 \ \ 

24 ! 1,106 i 

8 1 1,0.57 1 

1,304 

1,248 


50 Acre 

Competition on Heavy J.and. 




The points awarded are as follow: — 

COUIlKiiN AUlUl ULtniAl, SOC'll-TV. 


]lK.\vy Land. 

.1 lulgc— } 

I,. TlirasHoll. Dij). 

Agric,, 

.Agrliudtiiral .Advisor. 




Yield. 

free- ! 
doin i 

Kre»*- 

doni 

from 

.I'Yee- 

dom 

from 

fvon- 

lioss 

of 

(Jtowtll. 

15 

I’otal 

Coin] Kit i lor. ; 

Dldtricl. 

Variety, 

, 50 

j |)oints. 

froei i 
Woods. 1 
10 

Dis- 

oa.'^o. 

Admix- 

turo. 

100 

l>t«. 

Broil uitY, TT .R. i" 




points, i 

10 

points. 

15 

jioiuts. 

points. 

• 

kurrcii Kill ton 

; (rluyaa Karly 

25 

o' , 

21 

■ 14 1 

'18 “ 

'70 

& Sons 1 

McAndrow, Jt — | 

tkirrigin 

Nui»awu 

23 ' 

9 ! 

8 


13 i 

1 

00 

Taylor, (f. ... i 

Kunjln 

.N'aliawa 

18 

9 ; 

9 

! 13 

12 1 

; 61 

Jewoll, ,1. J). ... ! 

(iorgo Kock 1 

federation ... 

20 

8 

U 

: 

13 

60 

Taylor, J. U., .Ir. ! 

Kuujlti 

Goolarou 

15 ■ 

8 i 

8 

I 13 

! 18 1 

i 57 


This competition was wxm by Messrs. J. K. Ilrernner and Sons, of 
Kurren-Kutten, following up their pre^ ions successes in both the crop iind 
fallow competitions last year. The crop of Gluyas Early submitted was 
calculated to yield 25 bushels per acre (eciuivalent to 2.4 bushels per inch of 
rain in the growing period) and was awarded 70 points. Though not actu- 
ally on the identical piece of fallow which won the fallow competition, this 
entry was in the same paddock and received similar treatment to the land 
which won the fallowing competitioTi. The land was scarilied with a rigid 
tyne cultivator after rain in March, springtyned to kill weeds in June and 
July, harrowed in August, and scarified in September. The crop was very 
true to type and except for a little Take-all was free of disease. Whilst it 
was showing a tendency to lodge, no difficulty was being experienced in 
handling it with a header hai’vester. 

Mr. R. McAndrew’s crop of Nabawa was awarded 66 points, with a 
calculated yield of 23 bushels. This was a very well ^own crop, but lost 
points for weeds, and the presence of Takeall and Bunt. 

It shows that a healthy rivalry exists among the compef^tons in this 
district, when Mr. J. D. Jewell, who had already stripped his competitipn 
croD, submitted another crop which he anticipated would yield several 
bu^ps than the one already harvested. 
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50 Acre Competition on Light Land, 
The awards are as follow: 

CORRIOIN AOmCULTUEAL SOCIETY. 

Judge : G. L. Throasell, Dip. Agrlc., Agricultural Adviser. 
LiauT Land. 


Competitor. 

1 Dletriot. 

Variety. 

Yield. 

! 60 
polnta. 

I 

Free- 

dom 

from 

Weeds. 

10 

points. 

Free- 

dom 

from 

Dis- 

ease. 

10 

points. 

Free- 
dom 
from 
Admix- 
ture. , 
15 

points. 

Even- 

ness 

of 

Growth. 

1 

1 points. 

TotaU 

100 

pts. 

Abi Bros. 

Bllbarin ... 

Nabawa 

16 

9 

9 

13 

13 

60 

Ding, J. B. ... 

Corrigin 

Hard Feder- 
ation 

10 

9 

8 

18 

14 1 

64 

Ding. J. B. ... 

' Corrigin 

Herredln ... 

9 

9 

9 

12 

12 

61 


The three entries were all on new land fallowed and cropped for the 
first time. The winners were Messrs. Abi Bros, of Bilbarin^ whose crop of 
Nabawa, calculated to yield 16 bushels, was awarded 60 points. 


Mr. J. B. Dingfs entry of Hard Federation scored 64 points, and hib 
Merredin 61 points. 

The cultural details are shown in the accompanying table. 


CULTURAL DETAILS (LIGHT LAND). 


Com- 

petitor. 

Years 

1 crop- 
ped. 

When 1 

fallow- Depth, 
ed. , 

Im- 

ple- 

ment. 

Subsequent 

cultivations. 

Variety. 

Plant- 

t 

Rate 

of 

Seed. 

Rate 

of 

Super. 

Dis- 

ease. 

Abi Bros. 

1 

1 .July 

i 

ins. 

3 

1 Disc. 

Disced In April 

1 Nabawa 

Early 

May 

60 1 112 


Dlng,.l.B. 

1 June 

.i . 

ins. 

4 

Disc 

i Tandem disced 

1 prior seeding. 

1 Harrowed after 

Hard 

Feder- 

ation 

Early 

May 

1 46' 1 120 

1 1 

Flag 

Smut 

1 

Ding,J.B. 

1 j 

1 July 

ins. 

4 

Disc 

Tandem disced 
prior seeding. 
Harrowed aflw 

Merredin 

1st wk. 
June 

45 j 

120 1 Flag 
^ Smut 


ZONE 8. 

Judge— A. S. Wild, B.Sc. (Agric.), Agricultural Adviser. 

Two Agricultural Societies, those of Gnowangerup and Wickepin 
re^>6ctively, conducted crop competitions in Zone 8. 'The entrants in these 
competitions were eligible to compete in the Royal Agricultural Society’s 
aone cmpetition as also were the four eom|>etitors who entered direct with 
Royal Al^nltural* Society. 
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GNOWANGERUP AGRICULTURAL SOCIETY. 

Twenty entries were received in the competition of the Gnowangerup 
Agricultural Society. Of these sixteen submitted crops for inspection, the 
awards being as follow: — 

onowangehup agricultural society. 

Judge A. S. Wild, B.Sc. (Agric.), Agricultural Adviser. 


tJompetltor. 

District. 

Variety. 

Yield. 

60 

i>oint8. 

Free- 

dom 

from 

Weeds. 

10 

points. 

f Free- 
dom 
from 
Dis- 
ease, 

10 

points. 

Free- 

dom 

from 

Admix- 

ture. 

15 

points. 

Even- 

ness 

of 

Growth. 

15 

Points. 

Total. 

100 

pts. 

€. E. Cockram ... 

Falllnup ... 

YandlllaKlng 

46 

9 

9 


14 

91 

J. McDonald ... 

Onowangenip 

Bena 

41 

9 

9 

14 

14 


n. 0. Deck ... 

Onowangerup 

YandlllaKlng 

43 

8 

9 

13 . 

13 

86 

K. Formby <fe 

Gnowangerup 

Nabawa 

as 

9 

9 

13 

13 

82 

Co. 

Alf. •oh’iHon ... 

Onowangerup 

Bena ... , 

36 

9 

8 

14 

14 

81 

E. Chau hers ... 

Fallinup 

Yandilla King 

34 

0 

9 

14 

13 

79 

<;. E. Darnard ... 

Paliiriup 

YandlllaKlng 

35 

8 

8 

14 

13 

78 

.T, Maxter 

Palllnup ... 

Major ... 1 

35 

8 

B 

VI 

14 

78 

A. Si niwon 

palllnup ... 

Drof ... 1 

35 

8 

B 

13 

14 

78 

A . White ... 

Palllnup ... 

YandlllaKlng i 

32 

9 

i 9 

14 

14 

1 78 

N. L. F. Davis ... 

palllnup ... 

l^abawa ... , 

35 

7 

9 

14 

12 j 

i 77 

-C Tavlor 

Palllnup 

YandlllaKlng 

32 

8 

9 

14 

13 1 

76 

W. IJovd -Wood 

Palllnup 

Nabawa 

i 32 

9 

9 

13 

13 

76 

€. A. Whyatt ... 

Palllnup ... 

Nabawa 

32 

8 

8 

14 

13 

75 

E. 1£. WrUht... 

Palllnup 

Yandilla King 

1 31 

7 

8 

14 1 

1 13 

73 

iE. A. Gillespie... 

Palllnup ... 

Drof 

' 2d 

8 

8 

14 

13 , 

72 



I^'arley Photos,, Gnowangerup, 


C. E. Cockram’s 50 acres **Yandilla King. 
Championship Prize No. 8 Zone; Royal Ag. Soc. Special Prize, 
Yield — 46 bushels per acre. 
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Farley Photos f Gnouangtiup 

II O BecK’s 50 acres “yandilla King ” No 8 Zone 
Yield — 43 bushels per acie 



Farley Photos , Gnowangerup 

J. McDonald's 50 acres No. 8 Zone. 

* .Yield — 41 bushels per acre. 
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Mr. C. E. Cockram^s crop of the variety Yandilla King, which was awarded 
first place, was calculated to yield 46 bushels per apre. This constitutes 
an official record for the State and is a further proof of the suitability of 
this standard late variety in the Gnowangerup and other districts having 
similar climatic conditions. It was a well-stooled, healthy, even crop, free 
from disease but containing a percentage of admixture. Planted at the rate 
of 60 lbs. of seed per acre, the heads were dense, but could have been better 
developed. Superphosphate was applied at seeding at the rate of 98 lbs. 
per acre. The land had been ploughed with a mouldboard plough to a depth 
of 4 inches during July and August of the previous year. It had been 
epringtyne cultivated in October, again in January, and twice again in April. 
Subsequently it was seeded with a combined cultivator, -drill during the third 
week in May. 

Mr. J. McDonald’s crop of the variety Bena, which was placed second, 
was remarkably even, free from weeds, disease and admixture, and was cal- 
culated to yield 41 bushels per acre. Although the yield was not equal to 
that of Mr. H. 0. Becks crop of Yandilla King it gained points awarded 
under the other sections. Mr. McDonald’s crop had been sown during the 
first week in June at the rate of 55 lbs. of seed with an application of 102 
lbs. of superphosphate per acre. 

All the sixteen competitors in this Society’s competition obtained excel- 
lent calculated yields, the average being approximately 35.5 bushels per acre. 
The district was fortunate in receiving spring rains which unfortunately were 
not extended over the whole of the wheat belt. In addition the majority of 
the crops in the district, being late maturing, derived benefit from the early 
November rains. 


The following shows the rainfall as recorded at Gnowangerup and 
Pallimip during 1929 : — 



1 


i 




Grovring Period. 





Total 

- 

Jaa. 

Feb. 

Mar. 

Apl. 

1 

May. 

-June, 

July. 

Aug. 1 

1 Sept. 

! 

Oct. 

lotal. 

Nov. 

jeo. 

for 

year. 

Onowan- 
gerap 
raUinup , 
(Clear 
Hills) 

83 

135 

121 

32 

303 

309 

123 

123 

150 

79 

1,087 

282 

32 

1,722 

7 

i 

133 

11 

48 

803 

289 

83 

81 

129 

74 

935 

... 

i 1 

... 
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WICKEPIN AGRICULTURAL SOCIETY. 

Seven crops were inspected for the competition condncted by the 
Wickepin Agricultural Society, two competitors having withdrawn. 


The following awards were made: — 

WICKEPIN AGRICULTUEAL SOCIETY. 
Judge : A. S. Wild, B.Sc. (Agric.) Agricultural Adviser. 


Competitor. 

District. 

Variety. 

Yield. 

50 

points. 

Free- 

dom 

from 

Weeds. 

10 

points. 

Free- 

dom 

from 

Dis- 

ease. 

10 

points. 

Free- 

dom 

from 

Adn\ix- 

tiire. 

1.5 

points. 

Even- 

ness 

of 

CToM-th. 

15 

points. 

Total. 

100 

pts. 

G. Homley 

Wickepin ... 

1 Oalllpoll ... 

83 

8 

8 

13 

13 

75 

Hosken Bro*. ... 

Doralln 

1 Turvey 

28 

9 

8 

13 

13 

71 

H. W. Wlllcock 

Ulilvalling ... 

j Ranee 

26 

0 

0 

12 

13 

69 

L. C. Dalton ... 

Malvalllng ... 

i Free Gallipoli 

25 

8 

8 

i 13 

18 

67 

8. A. Colliugs* 

Mslyaliii\g ... 

j Grosley 

22 j 

0 

8 

13 

13 

65 

Mrs. Munday ... 


' Nabawa 

28 

8 

8 

13 

13 

65 

Coade & Hewett 


1 Ranee 

23 1 

8 

8 

13 

12 

64 


The winning crop, of the variety Gallipoli, was that of Mr. G. IJemley 
and was calculated to yield 33 bushels per acre. It had been planted about 
the beginning of May at the rate of 58 lbs. of seed per acre, 00 lbs. of super- 
phosphate per acre being applied. This crop was fairly even in growth, con- 
tained a small amount of admixture and, except for a few wild oats and 
drake plants, was fairly free of weed growth. 


Messrs. Hoskcn Bros.’ crop of the variety Turvey was placed second, 
the calculated yield for this crop being 28 bushels per acre. The crop had 
been planted during the second week of April at the rate of 65 lbs. of seed 
t)er acre, together with an application of 112 lbs. per acre of superphosphate. 


The rainfall as recorded at Wickepin during the year was as follows : — 


1 

1 

! 



1 

rs'‘fwl Rains. 


1 

Total 

for 

year. 

! 

Jan. , 

Feb. 

Mar, 

Apt. 

M»y. 

June. 

July. 

Aug. 

Sept. 

Oct. 

j Tour 

Nov. 

Dec. 

^ickepitt 

88 

50 

44 

1 59 

L08 

464 

168 

1 1 

107 

1 ^ 

1,215 

217 1 

15 

1,677 
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The methods of cultivation employed by the competitors are as here- 
under : — 
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ROYAL AGRICULTURAL SOCIETY. 


The four competitors whose entries were received direct by the Royal 
Agricultural Society were located in the Broomehill, County Peak, South 
Caroling and Beverley districts r'spectively. 

The awards were as hereunder: — 


CompctIt<jr. 

Variety. 

Yield. 

.SO 

points. 

Freedom from- 

- 

r 

Even- 
ness of 
growth. 
15 

points. 

Total. 

100. 

Weeds. 

10 

pointa. 

Dis- 

ease. 

10 

points. 

Admix- 

ture. 

1.5 

I)olnts. 

B.olieT»'s, I. n, Brootnehlll ... 

Ore:: ley 

88 

8 

8 

13 

14 

81 

Mcl.f^an, .lohn, County Feak 

N'a awa 

34 

8 

0 

13 

14 

78 

lUrhardB, 1 ., Sth. Caroling ... 

ilo. 

30 

8 

0 

14 

14 

76 

Smith, H. D., Leverley 

oo. 

21 

7 

9 j 

1 

12 

62 


The crop of Mr. I. B. Roberts, which tied for fourth place in the com- 
petition for Zone 8, wa.i of a variety alleged to be Gresley. It secured 81 
points out of the possible 100, the yield being calculated at 33 bushels per 
acre. The fallow on which the crop was grown had been ploughed to a depth 
of five inches with a mouldboard plough during the June and July of the 
previous year. It had been harrowed in August, springtyne cultivated in 
September, and again in March, The crop was planted during the second 
week in May with a combined cultivator-drill and harrowed immediately 
after. Seed was planted at the rate of 70 lbs. per acre and superphosphate 
applied at the rate of 112 lbs. per acre. 

Unfortunately the seed had not been treated for the prevention of Ball 
Smut anvl consequently a trace of this disease was present. 


The following table shows the rainfalls as recorded at the official stations 
nearest to the competitors: — 









Useful Bains. 





Total 

for 

year. 


Jan. 

Feb. 

Mar. 

A pi. 

May. 

.ill tie. 

July. 

Aug. 

Sept. 

Oct. 

Total 

1 

1 

Nov. 

Dec. 

Broomehiil 

8 

136 

12 

47 

869 

403 

174 

144 

149 

08 

1,382 

422 

84 

1,991 

County 
leak 
(Bally 
Ballyl 
Sth. Caro- 
ling 
(Cuair- 
adlng) 
Beverlej 

28 

67 

61 

18 

238 

882 

2C8 

126 

84 

02 

1075 

146 

• •• 

1,370 

10 

94 

120 

5 

800 

840 

185 

101 

49 

21 

1,005 

185 

17 

1,880 

64 

114 

45 

21 

204 

416 1 

194 

l.V. 

02 

24 

1.144 

103 

9 

1.680 
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dHll irith light 
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ZONE 9. 

Judge — I. Thomas, Superintendent of Wheat Farms. 

In previous years no competitors were forthcoming from districts located 
in this zone because the climatic and other conditions are very dissimilar to 
other districts with which they would have competed, and subsequently they 
did not take an active interest in the competition. 

With the creation of a new zone embracing the Esperance and the Rav- 
ensthorpe areas, keen friendly rivalry now exists. This is commendable and 
will do much to standardise and improve the methods adopted. 

The Ravensthorpe Agricultural Society conducted a local competition, 
but as this is not an affiliated Society it was necessary for all competitors 
participating in the Zone competition from this area to enter direct with the 
Royal Agricultural Society. The Southern Mallee Agricultural Society being 
affiliated, the winners of the local crop competition automatically became 
eligible to compete for the Zone championship awards. 


The awards made are as follow: — 

SOUTHEBN MALLEE AOmCULTUIlAL SOCIETY. 
Judge : I. Thoinae, Superiiit^idciii of Wheat Farms. 


' 

Competitor. 

Address. 

Variety. 

Yield. 

5 

point«. 

Free- 

doni 

from 

Weeds. 

10 

points. 

Free- 

dom 

from 

Dis- 

ease. 

10 

points. 

Free- 

dom 

from 

Admix- 

ture. 

If) 

jtoints. 

Even- 

ness 

of 

Growth. 

15 

points. 

Total, 

100 

pU. 

r. Hayvood . . 

E . DoM’ak 

Nabawa ... 

19 

9 

9 

12 

14 

68 

H. S. Siiarpe ... 

Treslove ... 

Nabawa ... 

17 

9 

9 

13 

14 

62 

h, Ma<‘])f*n ... 1 

Circle Valley 

Eabawa ... 1 

1 18 

■ 8 i 

: 8 

13 1 

I 12 

69 

/. P. Shaw ... 

Salmon Gums 

YandillaKlng i 

16 

' ® 1 

9 

12 : 

12 

68 

X. McCrea 

Salmon Gums 
East 1 

Nabawa ... | 

! 

15 

9 1 

9 

12 

12 

67 

E. Erdinan 

Rod Lake ... 

Nabawa ... i 

13 

1 ^ 

9 

14 

11 

66 

L Webster 

Dowak 

GallliK)!! ... 1 

1 14 

9 

1 9 

11 

12 

66 

J. McCueh 

Kumarl 

Nabawa ... i 

14 

1 9 

! 9 

11 

12 

56 

it. B. Johiie ... 

Grass Patch 

Gluyas Late 1 

14 1 

i 9 

8 

12 ! 

12 

54 

C. FUntliam ... 

Seaddan ... 

Canberra ... 


8 

9 

14 

11 

53 

A. Sioldas 

Dowak 

Nabawa ... j 

11 

8 

9 

12 

12 

62 


It will be noticed ilmt the competitors were well scattered throughout 
the Esperance wheat area from Kumarl in the North to Treslove and Seaddan 
m the South. It will also be noticed that the midseason varieties were most 
prominent. In view of the climatic conditions which were experienced, par- 
ticularly towards the latter part of the growing season, this is somewhat 
different from what would be expected, and it would appear, when the dates 
of planting are perused, that the time of planting is an important factor. In 
this district, where the rainfall varies greatly in the North from that in the 
South, the settlers would he Well advised to pay particular attention to the 
times of planting the different maturing varieties. 
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Another factor to which attention should be drawn is the treatment of 
the fallowed land. It was very noticeable when travelling through the district 
that many of the fallows were too ‘^6 at,” the mulch too shallow and inclined 
to set, and it appeared to the writer that the harrows had been used where 
it would have been preferable to have had the springtyne cultivator. The soil 
(not the Kopi) in this district, is of such a nature that it becomes fine too 
readily. Consequently the treatment of the ploughed land should be such as 
will tend to keep the mulch (about 2 inches deep) in a rough and loose con- 
dition, particularly during the early months of the fallowed period. 



T. Haywood’s Winning Crop of ^^Nabawa’^, No. 9 Zone. 
Calculated yield — 19 bushels. 


The rainfall as recorded at the different centres is hereunder: — 
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PHILLIPS RIVER AGRICULTURAL SOCIETY. 

This Society conrlucted a local competition, the area of each itompetiiig 
plot being 25 acres. This included those competitors who also competed in 
the Zone competition and whose area was, of necessity, 50 acres. 

The awards made are as follows: — 

PHILLIPS EIVEE AaEICULTUEAL SOCIETY. 

Judse-^I. Ttiomas, Superintendent of Wheat Farms. 


Competitor. 

District. 

Variety. 

Yield. 

50 

points. 

Free- 

dom 

Iron 

Weeds. 

10 

points. 

Free- i 
dom 
from 
Dis- . 
ease. 

10 ' 
points. 

1 Free- 
dom 
from 
Ad nix- 
! tare. 

15 

points. 

Even- 

ness 

of 

GroMTth. 

15 

points. 

Total, 

100 

pts. 

Campbell, J. ... 

Eavensthorpe 

Yandilla King 

1 n 

7 


1 

13 1 

12 

57 

Reynolds, W. E. 

Eavensthori)e 

Nabtiwa 

i 

7 

1 8 

12 

12 

55 

Rarrett hros. ... 

Eavensthorpe 

Na^'a«-a ... 1 

11 

0 

9 I 

14 

11 

54 

Chapman, I. .1. 

Kuli a 

Yandilla King 1 

! 13 

0 


11 

12 

54 

Bennett, E. T. 

KulUia 

Lena ... ; 

15 

7 

' 8 ! 

10 

12 

52 

Siuith and Sons 

Kuilba 

Nubawa ... ! 

13 

9 

6 

12 

11 

51 


It will be noted that in this competition no crops of early maturing 
varieties were inspected. 

It was somewhat surprising that the winning crop (located as it was in 
the Northern end of the district) was of the late variety Yandilla King. This 
crop, although it had suffered somewhat owing to insufficient rain, had not 
suffered nearly to the same extent as earlier maturing crops in the locality. 
It is quite evident that factors other than that of the variety accounted for 
this. 

The land on which the winning crop was grown had been prepared by 
being mouldboard ploughed early in August to a depth of 3 inches. It was 
subsequently springtyne cultivated at the end of September and early October, 
again after rain in January and before seeding, which took place the first 
week in May. The seed was sown at the rate of 45 lbs. per acre, and super- 
])hosphate was applied at the rate of 107 lbs. per acre. 

The crop of Nabawa which >vas placed second was well grown for the 
main part, but it was apparent that it had also suffered owing to the scanty 
seasonal rains. It was planted with 60 lbs. of seed with an application of 
60 lbs. of superphosphate during the first week in June. 

Like the Esperance area, the rainfall differs considerably in the Southern 
portion of the district from that in the Northern end, and consequently par- 
ticular attention should be given to the varieties and the time of planting 
them. In this connection, the planting of portion of the area in the Northern 
area with earlier varieties is recommended. 


The rainfall as recorded at Ravensthorpe is set out in the table below: — 


- 

•Ian. 

Feb. 

Mar. 

Apl. 

Vseful Eains. 

1 

1 

Nov. 

i 

Deo. 

Total 

or 

year. 

Mav.j 

.Tune. 

.July. 

Aug. j 

[ Sept. 

Oct. 

Total. 

Eaveng- 

thorpe 

120 

87 

84 

84 

223 

188 

106 

94 1 

72 

69 

i 

752 

227 

76 

1,870 
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The following are the cultural details of Ihe competing crops: — 



Soiitb A Soot 1 Scrub plain July Good Disc 3 j Cross disced In March Nabawa Early June ... 54 90 Dry Yes [Portion bad 

t with Lail 

‘ Smut. 
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ROYAL AGRICULTURAL SOCIETY ZONE 
CHAMPIONSHIP AWARDS* 

The entrants for these championship prizes are the first and second prize 
winners of the district Agricultural Societies’ competitions, and also those 
competitors who entered direct with the Royal Agricultural Society. Some 
societies, however, did not comply -with the conditions, and therefore were 
net eligible to compete. 

The competitors in the different zones, together with the points allotted, 
are shown in the table hereunder: — 


REPRESENTATIVES PROM DISTRICT AGRICULTURAL SOCIETYS’ COMPETITIONS AND 
ENTRIES RECEIVED DIRECT BY ROYAL AGRICULTURAL SOCiETV. 





''reedom 

1 

Freedom Freedom 

Even- 




Yield. 

from 

frou fro'u 

ness of 

Total. 

Competitor. 

Society. 

Variety. 

Weeds. 

Disease. Ad'clx- 

Growth. 






ture. 


100 



50pts 

10 pts. 

10 pts. 15 ptH. 

15 pts. 

pts. 


Zonk 1. — lud^e: F. L. Shier, B.Sc. (A^;ric.), A^rlmltural Adviser. 


Lu'-tts, F. 

Roval 

Na' A'A-a 

27 

0 

0 

14 

13 

72 

Forrester, J. K. 

Royal 

Lena 

26 

9 

9 

14 

13 

71 

Ro )crbHon, R. ... 

Roval 

Kerredin ... 

2.5 

8 

9 

14 

13 

69 

li(jw iian, J. ... 

Roval 

Merredin ... 

26 

8 

7 

14 

13 

68 

Jolmsou. I. 

Roval 

Na'awa 

24 

8 

9 

14 

13 

68 

On ring Bros. ... 

Roval 

Na' a-'-a 

23 

8 

8 

13 

1 

05 

Green Bros. ... 

1 Royal 

' Merredin ... 

22 

8 

8 

14 

1 13 

65 


Zonk 2. — Tudge: F. L. S iler, B.Sc. (Agris.), Agricultural Adviser. 


Brad'ord Bros. 

DalwalUnu .. 

. Gluvas Early 

29 1 

® 1 

0 

14 

13 

74 

M(.ore, T. 

Roval 

Nabawa 

27 

0 

0 

14 

14 

73 

Beilby A. H. ... 

DalwaUinu .. 

Gltiyas Early 

26 I 

0 ! 

0 

14 

14 

72 


Zonk 3.— Judge : A. S. WUd,B.8c.{AgTic.), Agricultural Adviser. 


Ar»’Rtrong, W. N 

. Wongan Hills 

Na’a-A-a 

30 1 

0 

0 

13 

14 1 

Fowl T. G. F. ... 

Wongan Hills 

Cluhhead ... 

31 

8 

0 

13 ! 

i ’3 

WhiUius, G. J.... 

Dowcrln 

Gl'ivaa j:.arly 

26 1 

8 

8 

13 

14 

Cosh, E. C. ... 

Dowerin 

Nabawa 

24 ! 

9 

9 

13 j 

1 IS 1 

Zone 4. — Judge : R. P. Roberts, B.Sc. (Agric.), Agricultural Adviser. 


Flt/imtrlck, R. C. 

1 Nungarin 

Gluyas larly 

25 

9 

1 ^ 

14 

13 

Young, < 1 . T. ... 

1 Nungarin 

Gluyas Early 

22 

8 

8 

14 

13 

Col Ins. M. C. ... 

Mt. Marshall 

N al awa 

22 

8 I 


12 

12 

Hopvvocd. B. W. 
G. 

Mt. Marshall 

Glujas Early 

18 1 

0 

8 

13 

13 

Zone 5. — Judge : 

G. L. Throssell, 

Dip. iAgric.\ Agricultural AdAlser. 


Cook, W. 

Merredin 

Na' awa 

26 

0 

0 1 

13 

14 

Teasdale, H. W. 

Merredin 

Naiawa 

25 

0 

9 •! 

14 1 

13 

Prowse Bros. ... 

Doodia Ine- 

Nat awa 

22 

! ^ 

■ » 1 

1 

13 


J.aandce 




1 



Reynolds, M. H. 

Royal 

Gresley 

20 



14 

13 

Prowse, E. W. 

1 Doodia' Ino- 

Gluyas Early 

20 

! 8 


14 

13 


> Baandee 




1 




75 

74 

69 

68 


69 

65 

63 

61 


71 

70 

67 

65 

63 


Zone 7. — Judge : J. H. Langfield, Manager, Experiment Farm, Merredin. 


Henderson, J. H. 

Eulin 

Queen Fan ... 

28 


9 

13 

14 

73 

Haddon.O.F. ... 

Bale Grace ... 

Nalawa 

27 


9 

14 

13 

71 

Trotter, A. W. ... 

Eulin 

Lena 

26 

i 9 

9 

14 

13 

71 

Darby, A. H. ... 

Laue Grace ... 

Gluyas Early 

26 

8 

9 

14 

13 

70 


Zone 8.— Judge 

A. 8. Wild, B.Se. (Agric.), Agricultural Adviser 



Cockram, 0. E. 
McDonald, J. ... 

Gnowangerup 

YandillaEJug 

46 

0 

9 

IS 

14 

91 

Gnowangerup 

Lena 

41 

9 

9 

14 

14 

87 

Roherts, I. B. ... 

' Royal 

Gresley ? ... 

38 

8 

8 

13 

14 

1 »l 

McLean, J. 
Richards, T. ... 

Royal 

Nabawa 

34 

8 

9 

13 

14 

78 

Roval 

Nabawa 

30 

8 

9 

14 

14 

76 

Hemley, G. ... 

Wiikepin 

Qallliioli ... 

33 

8 

8 

13 

18 

75 

Hoswen Bros. ... 

Wlckepin 

Tur\ey 

28 

9 

8 

13 

13 

71 

Smith, H. D. ... 

1 Royal 

Nabawa 

21 

7 

9 

13 

i 12 

) 62 


Zone 9.— Judge: I. Thomas, Superintendent of Wheat Farm*}. 


Haywood, T. ... 

Southern Malice 

Nabaw'a 

19 

9 

9 

12 

14 

68 

8iiari)e, H. 8. ... 

Southern Mallee 

Nabav'a 

17 

9 

9 

13 

14 

62 

Ca npbell, J. ... 

Boyul 

YandlllaElng 

17 

7 

8 

IS 

12 

57 

Reynolds, W. P. 

Royal 

NalaM’a ... 

16 

7 

8 

12 

12 

56 

Chapuan, I. J. 

Royal 

YandlllaElng 

IS 

d 


! 11 

12 

54 

Smith A Sons ... 

Royal 

Nabawa 

13 

9 

1 

1 « 

12 

11 

61 
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LEADiy^O COMPETITORS 


for royal AORICULTURAL SOCIETY'S SPECIAL PRIZE FOR 
HIGHEST YIELD IN ANY ZONE. 


Zoue 

Competitor. 

Address. 

Variety. 


Calculatep 

Yield. 

8 

C. E. Coskram 

Pallinup ... 


Yandilla King 



bush. 

46 

8 

H. 0. iie'JK 

Gnowangerup 


Yandllla King 



43 

8 

J. McDoiald 

Gnowatiger ip 

... 

Beua 



4i 

8 

a. li'oruoy & Oo. 

Gnowangerap 

... 

Nabawa ... 



38 

8 

I. B. Iloierts 

Broo iieUili 


Gresiey 



38 

8 

A. Joha.<ion 

Gno’vaugerup 


Lena 



36 

8 

C. E. Barnard 

Paiiimip ... 


Yandilla King 



35 

8 

J. Baxter 

Pallinup ... 


Major 



35 

8 

A. Si ai>sont 

Palliiup ... 


Drof 



35 

8 

N. L. P. oavis 

Pallliup ... 


Nabawa ... 



35 

8 

E. Chanbers 

Pallinup ... 


Yandilla King 



34 

8 

J. McLean 

Beverley ... 


Nabawa ... 



34 

8 

G. Henlev 

Wii\epln ... 


Gallii)oii ... 



33 

8 

A. J. White 

Pallinup ... 


Yandilla King 



32 

8 

C. Tavlor 

Pallinup ... 


Yandilla King 



32 

8 

W. Liovd Wood 

Paid Hip ... 


Nabawa ... 



32 

8 

C. A. Wbvatt 

Pallinup ... 


Nabawa ... 



32 

8 

E. H. Wrig it 

Pallinup ... 


Yandilla Knlg 



31 

3 

0. F. FoJtrler 

Wongan Hills 


Ciubhead ... 



31 

3 

Mt. Kupert Co 

Wongan Hills 


Cresley ... 



30 

3 

W. N. Ar iBtrong 

Wongan HUls 


Nabawa ... 



30 

3 

T. Richards 

South Caroling 


Nabawa ... 



30 

2 

Bradford Bros 

Ballidu ... 


Gluvas Early 



29 

8 

E. A. Gillesiiie 

Paldtiup ... 


Drof 



29 

7 

.T. H. Henderson 

Kulin 


Oueen Fan 



28 

7 

Bailey & R iasell 

Euiin 


Hard Federation 


28 

3 

A. E. Parker 

Wongan Hills 


Na a'va ... 



28 

8 

Hos ;en Bros 

Dora in ... 


Turvey 



28 

3 

S nlth A Nunn 

Won Tan Hills 


Nabawa ... 

... . 


27 

1 

F. L»i'‘as 

Carna nah 


Nabawa ... 



27 

2 

T. Moore 

Indarra ... 


Nabawa ... 



27 

7 

G. F. Hadion 

La e Grace 


Nabawa ... 



27 

7 

A. W. Trotter 

Kulin 


Bena 



26 

7 

F. S. Free )airn 

Kulin 


Queen Fan 



26 

7 

E. Nlcholls 

Kulin 


Merredin ... 



26 

1 

J. K. Forrester 

Carnamah 


bena 



26 

7 

A. H. Daroy 

La e Grace 


i# iivas Early 



26 

1 

J. Bowman 

Carna nah 


Merredin ... 



26 

2 

A. H. Bell »y 

Ballidu ... 


Gluyas* Early 



26 

3 

G. J. Williams 

Hind narsh 


Gluvas i.ttrly 



26 

8 

H. W. Will ock 

Malvalllng 


Ranee 



26 

5 

W. Cook 

Soith Walgoolan 

Nabawa ... 



26 

1 

R. Robertson 

Carnamah 



Merredin ... 



'Ja 

5 

H. W. Teasdale 

TotadTln ... 


Nabawa ... 



26 

2 

F. C. Loc.e 

Dal valllnu 


Merredin ... 



25 

2 

H. Locke 

Pithara ... 


Golden King 



25 

4 

R. C. Fitzpatrick 

J. n. AcAland 

Nungarln ... 


Gluyas Early 


1 

25 

3 

Wongan Hills 


Nabawa ... 



25 

8 

L. C. Dalton 

Malvalllng 


Free Gallipoli 



25 

7 

H. Bishop 

Lake Grace 


Nabawa ... 



25 


OBJECTS OF THE COMPETITION. 

The improvement of the standard wheat-farming methods pracii-^ed 
throughout the Wheat Belt is the ultimate objective of those responsible for 
the conducting of the wheat crop competitions. A spirit of friendly rivalry Is 
engendered and competitors and others set themselves to follow those more 
successful than themselves. The methods of successful farmers in all districts 
are tabulated for inspection, the good farmers of the State receive recognition 
of thJnr ability, and consequently a standard of practical wheat farming 
is established. It is demonstrated that where recommend.6d methods are 
employed, reasonable success follows. The conducting of crop competitions 
is also A,, means whereby the farmer is brought into closer contact with the 
ofileers of Department of Agriculture. ^ 
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THE SEASON. 

The season under review was the cause of much anxiety. 

The seasonal rains commenced early in May. This enabled the crops 
to be jilanted under ideal conditions. Favourable conditions continued until 
the end of June. During July the rainfall was scanty, but no alarm was 
felt. The lack of rain in August, however, gave cause for anxiety. At 
the end of that month the crops were showing signs of distress, and as the 
adverse conditions continued during September, the position was viewed 
most seriously, and it was feared that the season which was most promising 
during the early part would end with disastrous results. In October be- 
lated rains were experienced in some parts of the wheat belt. In the 
rarly districts where this rain fell it was too late to be of any use. In the 
Southern and other late districts further late rains were experienced, and 
in consequence the yields obtained exceeded those of last year. 

Despite the adverse conditions which prevailed throug^ut portion of 
the growing period, the results in all districts are excellent, and would again 
indicate that the State average of 10 to 11 bushels can be considerably in- 
creased when sound farming methods are practised. 

ENTRIES. 

The total number of competing crops eligible to compete for the Zone 
Championship Awards was 143, compared with 114 the previous year and 
l(iO in 1927. This increase in a year of scanty rainfall indicates that the 
competition is not lacking in interest. 

Entries were received from twelve district Agricultural Societies, whilst 
nineteen entries were received direct by the Royal Agricultural Society. 

In addition, six societies conducted local competitions. These included 
66 competitors not eligible to compete for the Royal Agricultural Society’s 
Zore prizes. Thus the total number of competing crops inspected in all 
C'jmpetitions was 209 against 145 of the previous year. 

FALLOWING. 

All the competitors ploughed (fallowed) their land for their competi- 
tion plot during the months of June, July or August of the previous year. 
In this connection it has been demonstrated by experiments that a higher 
yield may be expected from the land when ploughed early in the fallow- 
ing season than when ploughed later. From an experiment conducted at 
the Merredin Experiment Farm ‘during the past five years, the average re- 
sults show that an increase of four bushels sixteen pounds per acre was 
obtained from the plots fallowed in June as compared with the plots 
ploughed in August. 

The average depth of the initial ploughing was from three to four 
inches, both disc and mouldboard ploughs being used for this operation. 
The advantage of using either type of implement is determined by the 
type and condition of soil to be ploughed. Whether the disc or the mould- 
hoard plough be sdected, it is essential that the work be done thoroughly. 

It is particularly pleasing to note that many of the competitors are 
appreciative of the value of sheep to assist in controlling weed growth on 
the fallowed land. 
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Some of the reasons for fallowing are the conservation of moisture, 
the destruction of weed growth, the enrichment of the soil’s supply of plant 
food, the control of disease, and the preparation of a suitable seed bed. 
Since the majority of the competitors are farming with these objects in 
^new, it is not surprising to find a striking similarity between the methods 
adopted for the preparation of the seed bed. The springtyne cultivator 
was ihe implement chiefiy used for the cultivation subsequent to the 
initial ploughing. A disc implement, however, was favoured for cultiva- 
tions where the land was hard or weedy. 


DISEASES. 

Although reliable preventative methods are available for the preven- 
tion of Ball Smut, there are still some farmers who are not successful in 
entirely preventing this disease. The most popular method of treating the 
wheat is the dry method with copper carbonate. When correctly applied, 
this method is effective in preventing the disease. It has the additional ad- 
Vf.ntage that the seed can be treated immediately after harvest, and when 
treated the copper carbonate acts as a preventative against vermin. 

Although the majority of the competitors adopted the dry method, all 
of those who used it were not successful. The highly satisfactory results 
which many have obtained with this treatment indicate that failure with it 
is du''^ to some defect in the methods of application. Effective result's caji 
only be obtained when the seed is dusted thoroughly with the powder. 
Those working the machines for treating the seed are sometimes inclined 
tc treat the work as a ^‘rush” job, and in consequence the grain is not cov- 
ered as thoroughly as it should be. 

The disease ^Tlag Smut” was noticed in a number of crops inspected. 
This disease is becoming rather prevalent, and, unless steps are taken to 
control it, will become most serious. It is more difficult to control than 
‘‘Ball Smut,” because it is usually transmitted by soil infection and not 
by the seed. The foliage of infected plants is carried by the wind, and 
consequently the soil of previously clean fields becomes infected. As a pre- 
caution it is advisable to treat the seed with dry copper carbonate, but if 
the seed is planted on infected land it is not effective. Some varieties are 
highly resistant to this disease. It is fortunate that the standard midseason 
variety ‘‘Nabawa” is included in these, as is also the late maturing variety, 
“Yandilla King.” Unfortunately the standard early variety, “Oluyaa 
Early,” which has proved such an ^cellent \mriety suitable for the greater 
part of the wheat belt, particularly in the early and drier distiictsi, is very 
susceptible as are also other favoured early maturing varieties, including 
"Canberra” and "Merredin.” The varieties "Carrabin” and "Geeralying,” 
however, both early maturing, are highly resistant and are recommended 
for planting on infected areas. 

The catting of infected crops for hay and feeding to stocj on the farm 
should not he practised as it does not assist to control the disease, as is 
generally supposed, but hdps to spread the disease oter the farm. 

As an adidtional precaution, and particularly when resistant varieties 
are not available or are unsuitable for the special climatic conditions, the 
Ui^d for, Jhe ^ h crop should be fallowed in the early winter months^ 
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June and July — and all weed p^rowth which may appear on the fallowed 
Imd destroyed either by sheep or by cultivation. It is also advisable, where 
possible, to grow a crop of oats between the two crops of wheat. 

Summarised, the method of control recommended is as follows: — 

1. Fallow, and fallow early. 

2. Destroy all weed growth on the fallow. 

3. Plant resistant varieties. 

4. Plant as late as is safe to plant in the sowing season. 

5. Treat the seed as for ^^Ball Smut.” 

6. Discontinue feeding to stock hay from infected areas. 

7. Include a crop of oats in the cropping rotation of the farm. 

8. Burn the stubble of infected crops. 

Some crops were also attacked by the disease “Take-all.” Unfortun- 
ately no variety, as yet, is known to be resistant to this disease, and its 
flontrol, therefore, depends entirely on the farming practice adopted. Suit- 
able methods for the control of “Take-all” are similar to those already 
recommended for the control of “Flag Smut.” In addition, planting as 
late as is safe in the sowing season is beneficial. Early fallowing and late 
sowing should, therefore, be the methods adopted to control this disease. 

The occurrence of Flying or Loose Smut of wheat is more difficult to 
prevent. Fortunatelj’^, it is unusual for crops to be seriously affected by 
this disease. The treatment of the seed for the control of Flying Smut of 
wheat cannot be economically undertaken. A reasonable control, however, 
is to be expected by planting clean seed from clean crops. 

' The disease ^^Septoria” is liable to occur in crops of early varieties 
of wheat planted too early. Under these conditions there is a tendency 
for the plants to make rank and flaggy growth, and as a result they become 
more susceptible to infection by the fungus. The control of “Septoria” 
consists of seasonable planting and the practice of the clean farming methods 
recommended for the control of /‘Flag Smut” and “Take-all.” The inclu- 
fflon of an oats crop in the rotation is also beneficial. 


VARIETIES. 

As in previous years the most popular variety was Nabawa, 74 of 
the 209 competing crops being planted with this standard midseason variety. 
Forty-six competitors planted the standard early variety Gluyas Early. 
The previous year (1928), of the total number of competitors, 114, thirteen 
competitors planted this variety. To some extent this increase is due to 
the inclusion in this report of the details of competitions conducted in the 
more Eastern districts. The suitability of Gluyas Early for districts of 
scanty rainfall has been demonstrated over a period of years. 

Twenty-one competitors planted the early maturing variety Merredin. 

The variety Gluclub was planted by eleven competitors, all of whom 
were located in the Bruce Rock areeu 

Eleven competitors also planted the standard late variety Yandilla 
A crop of this variety again secured the Royal Agricultural So- 
ciety's special prize for the highest yield in any zone. 



86 


JOURNAL OF AQRICULTUEE, W>A. [Mar., 1930. 


Eight crops were planted with the variety Bena, five with Gresley and 
four with Gallipoli. The varieties Canberra, Hard Federation, Ford and 
Queen Fan were each represented by three competitors. Two competing 
crops were planted with variety Waratah and the same number with Drof 
and Ranee respectively. 

The remaining varieties represented in the competition, viz., Gluyas 
I<ate, Golden King, Clubhead, Dollar, Toby’s Tusk, Pusa, Boolaroo, Major 
and Turvey were each planted by one competitor only. 

TIME OP SEEDING. 

The period during which the various crops were planted extended over 
the months of April, May and June. 


The following table shows the time at which the crops in the various 
zones were shown, the figures referring to those on fallowed land only. 


Zone. 

Number 

of 

Co upetl- 
tors. 

Number of Competitors planting during — 

April. 

First 

fortnight 

May. 

Middle 

of 

May. 

Last 

fortnight 
in May 

J une. 

Unknown. 

1 

7 


3 

2 

2 



2 

15 j 

5 

4 

5 


i 


3 

35 

6 

18 

2 

6 

2 

i 

4 

19 

9 

7 

... 

2 

1 


5 

38 

9 

17 

7 

5 



7 

30 

5 

8 

11 

3 

“2 

’i 

8 

27 

3 

7 

4 

0 

7 


9 

17 

5 

7 

2 

1 

> 2 


Totals 

188 

42 

71 

33 

25 

15 

2 


One hundred and twenty-nine of the competitors planted during the 
month of May, 42 in April and 15 in June. It has been demonstrated in 
exjieriments that when it is necessary, owing to the area to be sown, to 
seed outside the month of May, it is better to plant suitable varieties in 
April rather than to extend the period of planting into June. 

RATES OF SEEDING. 


The quantities of seed sown varied from 20 lbs. to 70 lbs. per acre. 
The table hereunder shows the rates employed in each zone, no reference 
being made to the crops grown on non-fallowed land: — 


Zone. 

Number of 
Com- 
petitors. 

1 

Number of Competitors using — 

Under 
451b8. per 
acre. 

451b8. per 
acre. 

451bs. to 
601bs. per 
acre. 

Over eoibs. 
per acre. 

j Unknown. 

1 

1 



7 

1 

1 j 

« i 



2 



15 


1 

14 

... 

^ 1 

3 



85 

1 ! 

18 ! 

20 

... 


4 


• 

19 

10 i 

1 

7 

1 


5 


B 


7 : 

14' 

16 * 

: 1 


7 


B 


2 1 

12 ! 

15 

... 

*1 

6 


B 


1 

9 ! 

14 

3 

... 

9 


B 

mBm 

1 1 

11 

5 






188 j 

22 1 

02 - 

97 

5 

2 
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The majority of the competitors planted from 45 lbs. to 60 lbs. per acre. 
Experimental results indicate that, while the yield is not decreased by 
lier.vier rate of seeding, no advantage is gained by increasing the amount 
over 45 Its. per acre. 

FERTILISERS. 

All tlie competitors applied superphosphate, the average rate on all 
competition crops on fallowed land being 94 lbs. per acre. The rates ap- 
plitd vaiied from 50 lbs. up to 180 lbs. per acre. 

The table below shows the quantities and average amounts used in each 
zone, the averages being compared with those of the previous two years. 


Zone. 

Number 
ot Com- 
petitors. 

Number of Competitors using — 

Average rates in 
lbs. i>er acre. 

Under 
8011 'b. per 
a-ire. 

80 to 
901. )8. per 
acre. 

100 to 
1191 )S. 
per acre. 

Over 
12011. s. 
per a re. 

Un- 

known. 

1929. 

1028. 

1927. 

1 

7 


2 

4 

1 


107 

108 

123 

2 1 

15 

7 

5 

3 



80 

86 

69 

3 1 

35 

4 

15 

9 

6 

i 

97 

102 

90 

4 

10 

6 

12 

1 



82 

91 

81 

5 

38 

7 

81 

6 



92 

91 

86 

7 

30 

3 I 

10 

i 10 

“e 

“i 

102 

92 

85 

8 I 

27 

1 

1 15 1 

6 



101 

102 

87 

9 

17 

3 1 

12 i 

1 1 

1 i 


88 


... 

1 

188 

25 j 

102 1 

40 1 

I »» 

1 1 

1 94 

1 90 

86 


The average rate applied per acre by all competitors was lbs. per 
acre, this being an increase over the average rate for the previous year. 

Experiments at the various experiment farms have shown that increased 
yields are obtained wlien the heavier di’essings of superphosphate up to 
IjO lbs. per acre are applied. 

YIELDS. 

The table below shows the comparison between the yields for the 1929- 
30 season and the previous two seasons. 


Zone. 

Number of 
Competitors. 

Average Calculated Yields. 

1929. 

1028. 

1927. 

1 

7 

24-7 

20 0 1 

28*0 

2 

15 

22-6 

19-3 

22*4 

3 

35 

23-4 

21-3 

26*0 

4 

10 

18-2 

18-8 

29*2 

5 

38 

21-9 

20-4 

26 2 

7 

30 

22 0 

23 0 

25 0 

8 

27 

32-2 

311 

82 0 

9 

17 

14-5 




188 

20-7 

22-6 

1 

26-9 


The average calculated yield for all competing crops on fallowed land 
inspected this year was 20.7 bushels per acre; that for 1928, 22.5 bushels; 
for 1927, 26.9 bushels; and for 1926, 24.5 bushels per acre. 

The crops competing for the Royal Agricultural Society’s awards gave 
an average calculated yield of 23.3 bushels per acre against the 22.5 bushels 
of the previous year. 

This is sufficient to show that even a year of adv^e climatic condi- 
tions reasonable yields can be obtained when advocated and proved methods 
of agriculture are practised. 
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BLACKLEG IN CATTLE IN WESTERN AUSTRALIA* 

A. F. Flood, M.R.C.V.S., Dip. Ag. 

Blackleg or Symptomatic Anthrax is an acute infectious disease whicli 
occurs amongst young cattle and sheep grazing on old, rich, low-lying per- 
manent pastures. The disease is due to a germ, the Bacillus Chauveoi, which 
lives in the soil. This germ is about l/250th of a millimetre long by 1/ 1000th 
of a millimetre broad. 

Blackleg has occurred in West Australian dairy cattle in the South-West 
coastal swamps and river flats. It usually occurs during April and May in 
dry years. Certain seasons appear to be favourable to the development of 
the bacillus, which multi] lies in a favourable environment. The disease 
apf ears and disappears suddenly ; several years may intervene between out- 
breaks. 

Symptoms (or signs) of the disease in affected stock are usually acute and 
lead to death in 48 hours or less. First there is an elevation of tem))erature 
to 107 deg. F., loss of appetite, dullness, lameness usually develops in one 
leg. A fore or hind leg may be attacked or the submaxillary space under and 
between the branches of the lower jaw. The last situation is uncommon. 
Usually lameness occurs and on examination of the affected leg an emphyse- 
laatous (gas distended) swelling may be found on the shoulder if in the 
foreleg or on the quarter or hip in the hind leg. The skin over the swellings 
is parchment like and when pressed gas can be felt in the tissues underneath. 
The swellings are usually about the size of a f'>otball. If cut into, the 
muscles appear dry, porous, and black, and in between the muscles a frothy 
bloody serum accumulates. The affected muscles have an odour of sour 
butter. 

The carcase swells up quic!.iy after death and blood sometimes trickles 
from the nostrils and anus. 

Examination of the carcase in cases occurring in this State revealed, in 
addition to muscle lesions, pale-coloured mucous membranes, and discharge 
of blood from nostrils and anus. The lungs and pleura appear to be covered 
with blood- tinged exudate, and the heart muscle is greyish black due to 
exudation of blood, while there is usually endocarditis present. The spleen 
is normal in size ((different to anthrax and red water). 

Treatment is not possible. Carcases and all contaminated fodder, etc., 
must be burnt. Stock should be removed from the paddock where mortality' 
has occurred, preferably on to higher ground. 

The spread of the disease may be prevented by inoculating all stock 
under two years of age with Blackleg Vaccine before placing them on in- 
fected paddocks. Vaccine may be obtained from wholesale druggists or from 
Commonwealth Serum Laboratories. Aggressin vaccine is safest as it does 
not contain any germs. 

Paddocks in which deaths have occurred remain infected and are likely 
to be responsible for losses in the autumn if stock are not inoculated. These 
paddocks should be reserved for stock over two years old or put into culti- 
vation, for a few years. 

Blackly Vaccine is 100 per cent.' effective in preventing infection. 
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BLOWFLY PARASITE, 

THE RED-LEGGED CHALCID. 

Stenosterys Fulvoventralis (Dodd). 

Order Ilymcnopiera, Family Encyritidae. Genus Stenosterys. 

By L. J. Newman, F.E.S. Entomologist, and 
H. G. Andrewartua, B.Sc.Agr., Agricultural Adviser. 

There are several species of blowtlies in this State which cause consider- 
able loss to our sheep farmers. Taking Australia as a whole, the loss of sheep 
runs into several millions annually. It is, unfortunately, the breeding ewes 
in the main that are attacked, and hence the natural increase is also retarded. 

The effect upon sheep when badly struck by the blowfly almost beggars 
description, particularly when once the maggots get through the skin. 

All growers who have seen sheep in this condition agree that there are 
few more pitiable sights in nature than a “maggoty’* sheen. 

To determine the actual species of flies responsible for this serious loss, a 
blowfly survey of the South-West is now being made. 

A number of centres have been chosen, namely, the State Experimental 
farms at Chapman, Wongan Hills, Dampawah, Merredin, Avondale, Salmon 
Gums, and the Insectary grounds, Perth. Each farm was supplied with a 
West Australian blowfly trap, together with instructions how to bait and set 
up and how to forward the flies each month. 

The findings of this survey will eventually be published in graph form, 
showing the relative abundance of each species of fly every month of the year. 

There are many ways in which the ravages and consequent losses by 
these flies can be reduced. This need for action has resulted in much experi- 
mental work with the view of finding some artificial repellents, sprays and 
dipping mediums, that can be safely applied to the sheep. Many pi'epara- 
tions, some effective, others useless, have been placed upon the market for 
spraying, jetting or dipping. Various types of traps have also been invented, 
some proving very useful. 

A great check can be accomplished by practising farm sanitation, which 
means the destruction of all dead carcasses or other matter likely to be used 
as breeding mediums. 

Unfortunately we have always to reckon with the careless and indifferent 
growers, who will not take the trouble to protect their sheep or to dispose of 
dead animals, hence in spite of all that has been done by other growers, the 
blowflies are still a very serious factor to the sheep farmer, and, indirectly, 
to the general community. 

It is not intended in this article to expatiate upon artificial methods. 
With the desire to help overcome this great loss, the Entomological Branch 
bas been intently studying and experimenting with some of the natural insect 
parasites of the blowflies. In this biological effort we have reared and dis- 
tributed many hundreds of thousands of the chalcid wasp, known as 
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MormonieV.a brevicornis. This wasp has a great weakness, in that it only 
attacks the pupae, which renders its powers of usefulness very limited. The 
bulk of the blowfly maegots bury themselves in the soil, or other suitable 
shelter, before pupating, and hence are immune from attack by this parasite. 
It of course exercises a certain amount of control and is therefore beneficial. 
There are a number of other minor parasites which have been noted during 
our work. 

The introduced parasite (Alysia manducator) is being reared, and when 
in sufficient numbers will be liberated. The most encouraging of all the para- 
sites we have handled to date is the Chalcid Wasp, Stenosterys fulvmwntraliSf 
commonly known as the Red-legged Chalcid. This tiny wasp was first found 
in our South Coast country. Since its discovery we have established it in 
several districts and have reared and distributed many thousands amongst 
the sheep flocks. It is easy to handle and readily attacks the larvae and 
pupae of all species of sheep blowflies other than Ophyra nigra. 

This chalcid has been reported as occurring casually in Eastern Aus- 
tralia. Little effort appears to have been made to breed it up or to test its 
value. We venture the opinion that probably the local strain is more virile 
than the Eastern States form. 

A strong colony has been supplied to the Federal Entomological Depart- 
ment, Canberra, for experimental purposes. Should our assumption that 
we have found a more virile strain of Stenosterys than has been previously 
handled in Australia be borne out, by experience in Canberra, this little wasp 
may prove to be of great value to the sheep industry of Australia. 

Description. — Head, upper surface of thorax and under surface of 
abdomen, dull purplish black with metallic reflections brightest on the hind 
portion of the thorax, which exhibits a greenish sheen. Antennae dark 
chocolate brown, with the scape and first joint slightly lighter. The whole 
being thickly clothed with fine hairs. Legs under surface of abdomen red- 
dish brown in live specimens, but when dead exhibit a faded dull yellowish 
brown. Legs clothed with dull yellowish hairs darkest at the tips of the tarsi 
or feet. Face, back of head and dorsal surface of thorax and sides of abdo- 
men, bearing scattered, rather long, black hairs. The apex of the abdonren 
bears a tuft of long scattered rather coarse black hairs. Elyes large and 
almost black, occupying the main portion of front and sides of head. Wiu,-9 
transparent, fore pair longer than abdomen and covered with fine hairs. 
About one third from lase of wing is to be seen a narrow V-shaped trans- 
verse clear space. The typical Chalcid .stigma is to be observed. Hind wings 
finely crenulated and iridescent. (See Elgures I. and II.) 

This little wasp appears to lay from fifteen to twenty-five eggs in a single 
blowfly maggot or pupa. It prefers fully developed maggots, but if these 
are not available it will readily lay into partly grown maggots or even pupae. 
The eggs hatch into small, whitish, semi-trantpareut, legless maggots, which 
feed upon the material which would otherwise have i*one towards the forma- 
tion of a mature blowfly. 

They commence operations on the fatty and non-vital parts of their 
host’s body and only turn their attention to the brain and other 
l^ital organs, when the other material has been all consumed. This always 
^Ji^ss place Biter the blowfly maggot has p^upated when it has no further 
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need to use its nerve centres. A parasitised pupa may always be 
distinguished from a healthy one by the presence of these tiny wasp maggots 
in it when it is opened. The easiest way to do this is to prick open one end 
with a needle or pin, when anything from fifteen to twenty-five parasites 
will be readily seen within it, often so tightly packed together that it is hard 
to imagine how they manage to exist. (See Figure TV.) 

After becoming fully fed, the larvae parasites pupate within the pupa 
of their host. At first they are whitish and semi-transparent, but as the 
time for them to issue draws near they change to a purplish black. (See 
Figure V.) One can be sure that a pupa case which, when opened, shows 
these small black wasp pupae, contains parasites which will be issuing within 
a few days. A pupa case from which has issued parasites may be reec»gnised 
by the presence of one or more small circular holes in it which the parasites 
have cut to make an exit for themselves. 

Our obsen ations show us that, in the field, around Perth, where this little 
wasp has now become well established, it may be seen in large numbers 
on any exposed carcase from March to November inclusive. It can still 
b^ seen during the remaining months but its numbers suffer quite 
a serious reduction. In the inseetary it is most active in the spring and 
autumn months, but it also does very good work through the height of the 
winter. Climatic conditions, particularly temperature and atmospheric 
sterility play an important part in regulating thai speed with which this para- 
site can complete its life cycle. The third column in Table I. fIiows the num- 
ber-of days which el arsed belwoen the date on which the first eggs were laid 
and the date on which the first parasite appeared. The periods are compared 
for various reasons through the year. It was observed that in any one 
batch the maximum issue of the parasite usually occurred two or three days 
after the first, and the last always appeared within ten days of the first. 


Tahi.k 1. 


Eggs laid into 

First Para.sites 

Minimum Life Cycle 

Maggots on 

issued 

Parasite in Days. 

12/4/29 

25/5/29 

43 

10/4/29 

4/G/29 

• 19 

18/4/29 

7/6/29 

50 

28/5/29 

7/8/29 

70 

10/6/29 

21/8/29 

72 

18/0/29 

29/8/29 

70 

19/8/29 

11/10/29 

53 

27/8/29 

14/10/29 

48 

10/10/29 

18/11/29 

39 

• 28/10/29 

27 V 1 I /29 

?0 

29/11/29 

29/12/29 

30 

31/12/29 

29/1 /30 

29 


An examination of this table shows that the parasites are slowest in 
thrir development in mid-winter when the life cycle may occupy slightly over 
ten weeks- As the summer approaches these periods become progressively 
shorter until in mid-summer the whole development from egg to adult is com- 
pleted in 29 days. 
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In order to discover the relationship between the temperature and tl» 
time taken in development we kept records of the daily maxima and mininMi 
registered in the inseetary. Table II. sets out these results: Columns ( 1 ) 
and (2) represent the average of tlie temperatures recorded during the period 
of days shown in column (4) ; column (4) represents the shortest time in 
days taken by the parasite to complete its life cycle at the temperatures shown 
in the first two columns. 


Table 11. 


Mean of Daily 
Maxima in ®F. 

Mean of Daily 
Minima in *F. 

Highest Temperature Period of Developroeal 
recorded. in Days. 

71*9 

5.S1 

820 

52 

79-1 

59-4 

840 

39 

88-9 

631 

980 

30 

91-1 

65-5 

105 0 

29 

From the 

above two tables it is apparent that quite 

a small change in 


the temperature of its surroundings has quite a big effect in speeding up or 
slowing down its development. The two extremes are ten weeks and four 
weeks. In the spring and autumn months when the parasites are really moal 
active they require about 5 to 7 weeks to reach maturity. (See Table L) 
Although higher temperatures result in a more rapid growth they neverthe- 
less do not seem to agree so well with the parasite. High temperatures seem 
always to be associated with a lack of vitality and activity in the parasitca 
In the insectary this decline in virility appeared to set in when the average 
of the daily maxima readings reached about 88° P. It is evidenced by a 
general sluggishness on the part of the adults. They refuse to be strongly 
attracted to light and the females do not display much ardour in senrehiiig 
out and laying into the maggots. Further, during the hot sterile conditions 
which prevail around Perth in the mid-summer months of December and 
January, a large number of these wasps fail to cut a way out of the pupa 
ease after reaching maturity. This may be due to two reasons. Firstly the 
wasp itself is weaker and less able to cut an exit hole for itself, and secondly 
the pupa case is probably much tougher than it would be under moister con- 
ditions. This trouble is most pronounced when the hairy maggot {Pycnosema 
rufifacies) is the host. The parasites seem to be quite capable of laying into 
this maggot at any time, and in the spring and autumn months they have no 
difficulty in cutting a way out, but in the mid-summer months the mortality 
of fully developed parasites within this hairy pupa is often very high 
indeed. 

It would appear that in the field these factors are never sufficient to wipe 
out the parasite altogether. Although the carry over thread through these 
months may be slender, thanks^ to its very great fecundity its numbers increase 
rapidly so soon as weather conditions ore suitable. This increase lisuaJiy 
beoomes apparent late in February and early in March. These facts, together 
with the tendency for this wasp to be most active when the fiies are causing 
the most serious damage tp.^eep are a good augury for its success and use- 
fulness. The uirimete test 6f these qu&Uto will, of course, only have been 
made after it has bs^ giv^ every chance to establish itself thoroughly, 
^roughont our wodi^greiribag districts. 
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In order to do this we are continuing our work of breeding these para- 
sites and we hope to have further supplies for distribution in the autumn and 
spring of this year. Growers who are desirous of establishing this beneficial 
insect on their farms should apply to this Department for a colony. 

The wasps are distributed while they are still within the blowfly pupa 
ease. An effort is always made to judge the despatch of these packages so 
that the wasps will emerge a few days to a week after they arrive. But in 
order to be on the safe side it is wise to open the package in the field along- 
side a flyblown carcase. If this is done any parasites which have already 
issued will be sure to find their way directly to their hosts. After opening 
the box and removing the cotton wool packing, place it in a clear jar contain- 
ing a little moist sand and covered with some cloth such as calico or muslin. 
The jar should be kept in a cool place and examined daily, and as the para- 
sites emerge liberate them on a maggot-infested carcase. 

An alternative method of establishing the wasps is to remove the para- 
sitised blowfly pupae from the box and scatter them carefully in sheltered 
positions under the carcase. On no account should they be placed where they 
will be exposed to the sun, as it would mean certiiin death to the tiny wasps 
within them. This method has the disadvantage that some of the pupae may 
be destroyed by carnivorous beetles and other predators before the parasites 
emerge. It has the advantage, however, of being easier and involves less care 
and attention. 

Once the parasites have been established in one part of a farm or dis- 
trict much good work can be done in spreading them if the farmer collect 
parasitised pupae from under a carcase and distribute them to other parts of 
the farm or to other farms in his district. Unless the parasites are very 
numerous any attempt to breed them for distribution on the farm might quite 
easily result in producing far more blowflies than parasites since there will 
probably be a large percentage of the former which will escape and pupate in 
the soil without ever having been parasitised. If the carcase used for this 
purpose is enclosed in a gauze frame or placed in a tin with a gauze cover, 
this will prevent the flies from escaping, but will permit the exit of the 
parasite. 

The breeding and spreading of these parasites will be found to be ex- 
ceedingly interesting and profitable. 
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CONCRETE ON THE FARM- 

( Concluded.) 

By Courtesy of the Swan Cement Compdny. 

CONCRETE DRAIN PIPES. 

A good mixture for concrete drain pipes consists of one part Portland 
cement, four parts coarse sand, and three parts of small gravel or stone. 
This will make a very porous pipe which is desirable. Using such a mixture 
as this one bag of^cement will make approximately 50 pipes having an open- 
ing of 4 inches in diameter and an outside diameter of 6 inches by 12 
inches long. A simple mould for making pipes is shown below. The table 


Fig. i. 



Pallet and Moulds for Concrete Drain Pipes. 
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should be 16in. square by 30in. high with a 4in. hole in the centre for the 
core of the pipe to pass through. Fourteen inches below the top is a support 
for the lever which holds the core when raised. The lever is inserted in the 
notch ^^A^' of the core. When raised, the bottom of the core cylinder is one 
inch below the top of the table, and the pallet board is placed over it. These 
pallet boards are eight inches square with a four-inch round opening in the 
centre, two cleats are provided to prevent warping. As the pipe must 
remain on these pallets until the cement has set, it is necessary to have as 
many pallet boards as pipes made per day, as the pipe should remain on 
them undisturbed for at least 24 hours. After the pallet is placed over the 
core, the shell is then placed around the core and on the pallet board. This 
shell can be made by any tinsmith, using a sheet of galvanised iron 12in. 
X 20in. Pour curved hooks are riveted on as shown in detail. These hooks 
pass each other and the latch rod is placed in them. The concrete is tamped 
inside the shell round the core and so forms the pipe. To remove the pipe,, 
first draw the lever which releases the core ; then tap the core on top and 
it will drop 13in. until its cylinder rests on lever Next draw the latch 

rod out vertically, and the shell can be remo\’ecl. The pallet and pipe can 
now be taken away and the operation repeated. 


A suitable tamper can be made from a block of iron 2in. square and 
fin. thick. On one edge insert a half-inch diameter bar two feet long for 
a handle; The core, which is made of wood, is ^in. less in diameter at the 
top, than the bottom. This facilitates its easy removal from the pipe and 
prevents ^-racking same. The rod inserted into this core, may be of wood 
or iron; an old fork handle is quite suitable. The hole for the rod to pass 
through board should be such that it cannot sway the core when it is 
lowered, as this is liable to break the pipe. The concrete used must be mixed 
with just sufficient water to enable packing, and after the pipes are several 
hours old they should be sprinkled with clean water every six to eight hours 
for several days. Pipes can be laid in the ground when but a few days old 
as the dampness in the soil should be sufficient to continue the hardening of 
the concrete. The parts of this mould should be coated with shellac before 
using, and the pallet boards should be kept from sunlight or well painted 
before using. The metal parts of the mould will readily free themselves from 
concrete if frequently oiled with harvester or common machine oil. 


BEAMS. 

The following is a simple method of calculation of small reinforced 
conciete beams and is culled from the pages of ^^Concrete for House, Farm,, 
and Estate,^’ a handy little publication by Fred Ballard: — 

‘Mn most building construction the question of beams is an important 
factor. A broad and safe formula for a reinforced beam is to calculate lin. 
of depth for every foot run : thus, a beam of 12 feet span would be one foot 
deep, and the width should be at least half the depth. A gi eater width in 
beams is often better; a 9in. width works conveniently with brickwork. A 
12 foot beam reinforced with four bars %in. square, two bars placed within 
%in. of the bottom of the beam and lin. from the outer edge, and two bars 
on top of the beam, with four pot hooks placed within one foot of the centre 
and connecting the bottom bars with the top ones, will suffice for any ordin- 
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Bry building construction. Additional strength can undoubtedly be given by 
bending the bottom bars at a distance of one-third from the end of the beam 
and taking them up to the top edge, as shown in Fig. II.; the tensile and 
compressive forces are better met Avith in this manner. The beam must be 
securely propped during construction; no false work, but particularly strong 
and sound timbering is necessary. Any jarring or .vibration should be 
avoided until the concrete is well set, and in no case should the props be 
removed in less than four weeks; and if longer time can be given, it is! 
better.” 


Fig. IT. 



CONCRTilTE DIPPING TANKS. 

The construction of a concrete dipping tank presents little dithculty to 
the man on the farm, once the sizes and quantities of material have been 
decided. The following table will be found helpful in this respect and the 
•quantities given are based on the use of a 4-2-1 mix. Great care should be 
taken with the tamping in of the concrete if a good watertight job is to 
result. 

Fig. HI. 



Kind 


B i 

in 


w 

z] 

ZJ 

UBneNr 

Bffl! 

m 

Hoirsca 


B9 


EQ 

SB 

EQ 

Oi 

na 

ElB 

d 

C^nia 

SB 

m 

ezi 

EZI 

CZl 

EZI 

Ei 

ISI 

AES 

BB 


SB 

ea 

m 

Ea 

IQ 

Esa 

El 

d 

E9D 

IBB 

1 

tm 


ISQ 

m 

□a 

oa 

lO 

o 

IBB 

QD 


Bimeiiidoyvi and Qioaiitities for Dipping Tanks. 
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UNDERGROUND TANKS. 

It) the construction of undcrffround concrete tanks the earthwork should 
be first of all got out with as little disturbance to the jyround againsi which 
the walls are to rest as possible. A convenient depth is about eight feet. 
Jf the ground is solid and will stand up it will only be necessary to hava 
wooden framing on the inside. This should be set to the required sizes and 
strutted across by timbers to prevent bulging when the concrete is being 
tamped in. The floor should be 5in. thick reinforced with Sin round bars at 
18in. centres both ways (at right angles). The bars should be tied together 
at the crossings with wire, making a sort of large mesh netting. This re- 
inforcement should be placed ^in. from the top of the floor and also a similar 
reinforcement about lin. from the bottom. While the concrete is being put 
inb> p^ace this iron can be held in position by lumps of stone placed in 
between the mesh as the work proceeds. The walls should be 6in. thick, and 
reinforced every 9in. in the centre of the wall with a vertical b|ir |ii.. 
•diameter, and at every 18in. rise on these vertical bars a horizontal bar or 
strong wire should be placed. The top of the wall should be about a foot 
nbove ground level, and if a roof is to be put on it will be as well to set a few 
bolts in the top of the wall at intervals, so that the timber work of the roof 
can be bolted down tightly. A point to remember is tliat if the bottom of the 
tank is put in one day and the walls a day or so afterwards it is necessary 
to stud the bottom round with pieces of iron of the same size as used in re- 
inforcing the walls, putting them well into the concrete in the wall line, and 
allowing them to stand up six to nine inches above the bottom; the vertical 
bars i;hen come down against them, forming a tie equivalent to a continuous 
bar of iron. Short studs are better than long bars, the latter being easily 
knocked out of position and the cement joint between iron and conci^ete 
broken. In constructing tanks it is advisable to use a fairly small size stone, 
aay about ?4in. to lin. diameter, and to tamp all concrete well so that a good 
aolid concrete is obtained. The above details are for comparatively small 
tanks, very large tanks will entail gibater strength and may need the guidance 
•of a special enginer. 


SEPTIC TANKS. 

Septic tanks are nothing but long underground water-tight cisterns 
through which the sewage passes very slowly and evenly — located under- 
ground, they are warm and dark — ideal conditions for the development of the 
ba,cteria, little germs which eat up the sewage and render it harmless in much 
tile same way as another kind causes cider to ferment. To prevent the bac- 
teria (which live in the frothy sludge) from being disturbed cross walls, 
called baffie boards, are placed to break up the current from the incoming 
aewage. The purified sewage, merely clean water, may be discharged into the 
farm drain pipe. Locate the septic tank where it can be placed entirely with 
ihe side walls underground and out of danger of flood waters. For a family 
of eight or ten, construct a tank with eight inch walls, five f^t deep by five 
feet wide by 10 feet long — ^all dimensions inside. Before filling the forms 
with concrete (4 :2 :1 mix) set in the six-inch inlet and outlet ^ains at the 
same height, two feet six inches below ground level. To aid further in 
breaking up the cuirents and keeping out too xhueh air, use elbow bmids, so 
tiiat the sewage in the tank will cover the mouth of the drain. In the side 
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forxns, at a distance of two and four feet from the inlet wall, set jin. bolts* 
to which the baffle boards will later be attached. These boards reach entirely" 
across the tank, project above the sewage, and extend to within one foot of 
the bottom. While building the manhole covers for the needed ventilation 
insert in them four short lengths of lin. gas pipe, also a piece of bent iron 
to form a lifting handle. A tank built to the above dimensions would take 
approximately 27 bags of cement to construct — ^using a 4:2:1 mixture. 


Fig. IV. 












CEMENTIKG GALVANISED IRON TANK. 

It is usual to do this woik from the inside only, as it makes a much 
stronger job, and the tank retains its original appearance outside. All dust 
and dirt must be scrubbed off the sides, and the bottom cleaned out. A solid! 
stand is essential, of brick, concrete or masonry, because once cemented a 
tank becomes too heavy to move, and timber, even jarrah, will eventually roL 

The bottom of the tank must be well bedded and filled with three inches 
of 4:2:1 cement concrete, well spaded into the tank corners. Before this is 
put in, the outlet must be extended upwards so that the draw off is still about 
three inches above the new level. Also, the first rings of wire netting must 
be placed so that it will lock into the bottom concrete. Reinforcement in the 
bottom is not necessary, but makes a safer job. Expmided metal or a good! 
stout wire netting are both suitable. 

The wire netting may be expanded inside the tank and pressed up 
against the sides so tightly that it wiR remain there of its own accord, there 
being no need to pxmch holes to hold it. The rendering up is then done with 
a 1 : 3 cement mortar, for preference, about 5 per cent, of hydrated lime 
to assist in the mtepro^iug* The <3bat should be thrown on rather thaar 
trowelled, and the surface so ebtmned will give an excellent coat for 
the final iwdering^ ^1^ not be much more than a quarter indi thid^ ; 
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For this work a well-graded sand, free from very coarse particles, must 
he used. The last coat must be trowelled hard, but must not be excessively 
wet, otherwise surface cracks will be formed by the flushing out of the cement 
and subsequent shrinkage. 

A good round between the sides and the bottom is essential. The last 
job of all is rendering the bottom, a full half inch thickness, taking 
especial care with the joint between the sides and the bottom. 

The worst job of all will be getting out of the tank at the finish without 
damaging the sides or the bottom, and the only way of doing this satisfac- 
torily is to sling a beam across the manhole above the tank and crawl up a 
rope ladder. The final touches to the bottom may be given first standing on 
a board and then swinging from the ladder itself. 


CONCRETE FENCE POSTS. 

Pence posts should be constructed with a mixture of one part cement, 
two parts sand, and three parts of small stone, say about %in. to %in. 
diameter. A simple form for making posts is shown below, the dimensions, 
however, can be altered to suit individual requirements. The post shown 
contains one cubic foot of solid concrete, and using the above mixture about 


Fig. V. 
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4 V 2 posts can be made from a bag of cement. Reinforcement should consist of 
two wires or rods Jin. diameter bent hairpin shape, the end should be bent 
over and the rods wired together at two or three points along. The posts 
filiould be made on a solid floor, a concrete floor is the best. This floor 
ahould be sprinkled with dry sand and the mould placed and filled. The 
mould is then removed, as the post must remain undisturbed for at least two 
days. The concrete is stamped into the form with a tamper similar to that 
depicted below. If small holes are required to take wire through the post, 
Steel or iron rods are passed through the wood sides in the holes provid^ so 
i^ac they will be embedded in the post. These rods are pulled out when’ 
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stripping the mould off. If wire netting is to be hung on the posts, gal-, 
vani^ iron wire is embedded in the concrete so that about one inch projects 
from the side of the post. This projecting end is twisted round the netting- 
when it is placed in position. 

A FOOTPATH FOR LIGHT TRAFFIC. 

First of all set out the position of the footpath, by means of w-ooden 
battens as shown above, and level off the ground on which the path is to be- 
laid. Next procure some old bricks and break them up into pieces about 
two inches in diameter and pack them tightly in between the wooden battens,, 
so forming a solid foundation for the path. Tamp the bricks down as evenly 
as possible and then saturate with water. The foundation is then ready to* 
receive the cement mortar which should consist of two parts of clean sand 
(free from roots, etc.) to one part of cement. The cement and sand should 
be well mixed in a dry state and then the clean water added and again mixed 
until the mixture becomes plastic enough to work. Place the mortar right 
on to the wetted bricks and trowel off level with the top of the battens. 
Allow to set for a few hours and then cover with wet bags and keep damp 
for a day or two. On no account allow the water to dry out of the path too 
quickly, otherwise it will show a tendency to crumble and powder when put 
into use. If it is desired to colour the path, say red, it will be necessary to 
obtain some red oxide — this is worked into the surface of the path with a 
steel float — the quantity required depends to a great extent upon the density 
of the colour required, and the quality of the oxide, and is best found by 
experiment. Generally about 1 lb. will cover about 90 square feet. 

One bag of cement (125 lbs.) will make enough mortar to cover approxi- 
mately 15 square feet, consequently a path three feet wide would take one 
bag of cement for every five feet run. 

GENERAL. 

There seems to be an idea prevalent in many people’s minds that there 
is some latent difficulty in making concrete. It is certain that some concrete 
is better than others; but the general concensus of opinion among those whe 
have had most experitnce of working with concrete, and other means of 
building — wood, brick, galvanised iron, wattle and dab and pisA— is that 
concrete, either built solid or in situ, or with hollow blocks, presents no- 
difficulties, and is as simple as it looks. With only ordinary care in keepings 
the cement dry up to the time it is used, obtaining clean, sharp sand and 
good gravel or broken stone, a creditable permanent structure can be built 
without any previous experience of masonry or bricklaying. This fact alone 
should commend it to the careful attention of those about to build. 

COLOURING CEMENT. , 

The following proportions will form a useful guide for those who are 
desirous of having a colour^ finish to their concrete 

Bed, 

86 parts Portland cement. 

14 |>arts red of iron, v 

, j , miow, 

;'88 ■ 
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Blue. 

86 parts Portland cement. 

14 parts azure blue or ultramarine. 

Green. 

90 parts Portland cement. 

10 parts oxide of chromium. 

Chocolate. 

88 parts Portland cement. 

6 parts black oxide of manp^anese. 

4 parts black oxide of iron. 

2 parts black oxide of iron or copper. 

Black. 

90 parts Portland cement. 

10 parts black oxide of mangfanese or any carbon black. 

Pink. 

07 parts Portland cement. 

3 parts best quality crimson lako. 

USEFUL INFORMATION. 

1 ton of cement is contained in 18 bap:s of Swan cement. 

Each bag contains approximately 125 lbs., equal to 1 l/3rd cubic feet. 

Three bags are equal to 1 cask of cement. 

1 ton of sand equals 22 cubic feet. 

1 gallon of water weighs 10 lbs. 

1 cubic foot of water weighs 62^ lbs. 

1 bag of cement mixed as neat cement mortar will cover 14 square feet 1 inch 
thick. 

1 bag of cement mixed with 1 of sand will cover 22 square feet 1 inch thick, 

1 bag of cement mixed with 2 of sand will cover 33 square feet 1 inch thick. 

1 bag of cement mixed with 3 of sand will cover 45 square feet 1 inch thick. 

Floors. 

1 bag of cement mixed 4 :2 ;1 will cover the following areas : — 

4in. thick . . . . 2.1 sq. yds. 

Sin. thick . . . . 1.7 sq. yds. 

Gin. thick . . . . 1.4 sq. yds. 

7in. thick . . . . 1.2 sq. yds. 

Mass Concrete. 

1 bag of cement will make the following quantity of concrete i- 

Mixed 4 stone 2 sand 1 cement . . . . 5.4 cubic feet 

Mixed 5 stone 2V^ sand 1 cement . . 6.7 cubic feet 

Mixed 6 stone 3 sand 1 cement . . . . 7.7 cubic feet. 

To make 1 cubic yard of concrete 4:2:1 mix requires 4^ bags of cement. 
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THE BLUE PIMPERNEL. 

(AnagalUs femina, Mill.) 

C. A. Gardner, 

Government Botanist. 

There are two Pimpernels in Westejn Australia both of which have been 
introduced from Europe — the Scarlet and the Blue. The Blue Pimpernel, 
however, is much the more prevalent species of the two, and may be found 
occurring almost everywhere where settlement has penetrated in this State. 
It is a small trailing or ascending weed favouring damp situations such as 
depressions or creeks moist in winter, and in such places it may be found 
flowering between the months of June and October, although in inland locali- 
ties it may appear and flower after summer rains, or in shady spots its 
flowering season may continue until November. As a rule it dies down with 
the approach of summer dryness. This pretty annual has been accused of 
being poisonous, and there appears to be little doubt that such is the case. 
All reports, however, deal with AnagalUs arvenns, the ^^Scarlet Pimpernel,” 
but until recent years the blue and red pimpernels were treated as varieties 
or forms of the one plant, and many botanists still hold this view. The 
differences between the two are very slight, and it appears reasonabke to 
suppose that if the red pimpernel is toxic, the blue is also toxic. 

H. C. Long, ^Tlants Poisonous to Live Stock” (1924), states that if 
eaten in sufficient quantity. Pimpernel has a poisonous action, having an 
irritant action on the digestive tract — the intestines — as well as producing 
narcotic effects. Bailey says ^‘a dog is stated to have been destroyed by mak- 
ing it swallow three drachms of the extract of the plant,” while another 
author states that the fluid extract in four drachm doses is fatal to dogs (the 
size of the dogs not being mentioned). In Lyons at the Veterinary School, 
horses were intentionally killed by administering a decoction of the plant. 
Ewart (Victoria) says that ‘4t has been reported to render the chaff from 
oat crops infested by the weed unpalatable to stock.” and Professor Gilruth 
states that about 1911 it was responsible for the death of a large number of 
sheep in Victoria, apparently acting as a narcotic poison. On the Pacific 
coast the plant is known as ‘Toison Weed,” and Grognier and Orfila are 
stated to have put its poisonous properties beyond doubt. 

It would appear from the above that the Scarlet Pimpernel is therefore 
imdoubtedly poisonous, and this being the case, there is reason to suspeot 
the Blue Pimpernel also. At the same time we know of no authentic cases 
of poisoning from either plant in Western Australia. The plant is not 
readily eaten by stock, especially when other feed is available, and for this 
reason no cases of poisoning in this country have come under our noticei. 
It grows at the time of the year when feed is usually prevalent, but if the 
plants i^ould be found growing in abundance in isolated damp spots during 
summer when feed is scarce, there may be some re.al danger from stock eating 
this plant, in searching for green mouthsiul. The exact position concerning 
Blue Pimpernel is most unsatisfactory because of the confusion which has 
existed between the twe.p)ants, but weed is so common in our agricultural 
districts in the ^^zing, with only few cases arousing suspicion, that the 
effects from eatir^ %if any, do warrant any action being taken beyond 
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the ordinary methods adopted for weed control. On the other hand where 
the weed is found in summer, there may be a source of danger, especially! 
with the Scarlet Pimpernel, and eradication may be advisable. 



Explanation of Plate* 

Af plant, showing habit of growth (half natural sise). B, fower 
(ahoiit natnral size)”. C, details of ovary style and stamens (enlarged). 
S, £riiii; (sUghtly enlarged). E, &uit opening, lowing the falli^ eap and 
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Both plants are annual, and may be controlled by preventing the possi- 
bility of seeding. Frequent cultivation and harrowing, and clean fallows 
will do much to cope with the weed where it occurs abundantly. 

Description of the Plant . — A procumbent or ascending much-branched 
glabrous annual, 6 to above 12 inches high. Leaves opposite, sessile, broadly 
ovate, obtuse, usually i to J inch long. Flowers blue on slender axillary 
pedicels, longer than the leaves, recurving as the fruit ripens. Calyx 5-eleft, 
corolla rotate, deeply 5-lobed. Stamens 5, the filaments woolly-hairy, anthers 
with parallel cells. Fiuit a pyxidium — i.e.j a capsule opening transversely — 
with a globular placenta and numerous seeds. 

Original home Europe. Common in shady spots on the western coastal 
plain, extending eastwards to the Goldfields, usually in depressions. 


HORTICULTURAL NOTES* 

Geo. W. Wickens, 

Superintendent of Horticulture. 

STONE FRUITS. 

When this issue reaches the growers summer will have waned, and 
autumn tints be showing on trees and vines of varieties maturing their 
fi*uit in the earlier part of the season. The talk of the glut of stone fruit 
will have subsided and thoughts of it live mainly in the minds of those whose 
income was much below expectations owing to a large portion of the crop 
being either unsaleable or saleable only at ])vic:>.s that 1 av?ly covered the 
cost of cases and the seller^s commission. If it were Nature^s plan to produce 
excessive crops in successive seasons, her lessons would be more readily 
learned, and not easily forgotten, but with very light crops usually follcTwing 
very heavy crops, the experience of the too-bountiful season is forgotten in 
tlie lean season, and so the mistake of allowing the trees to again over- 
produce is perpetuated. 

Unless something in the nature of a miracle occurs, the stona fruit crop 
in season 1930-31 will be a very meagre one indeed. Not only did the trees 
ilffer from over-cropping in the present season, but continued dry weather 
in summer, following a winter with a rainfall below the average, has also 
had its effect in limiting growth and preventing fruit buds from developing. 
In addition, the limbs of meny old trees have broken down badly under the 
weight of fruit, and these combined circumstances make it certain "that the 
major portion of next season’s stone fruit crop must be looked for op 
yoj^r trees, just reaching bearing age. So it will happen that many 
growers will add to the .l^i^s sustained in the year when prices were low, 
the lack of receipts in ine following year when prices are high, but fruit 
absent. To fail to derive income ^om an orchard both in the heavy and 
tight years is a dmaatrous state of affairs, and can be guarded against by 
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preventincf the trees from over-cropping. This is done by keeping the trees 
in good heart with manure and cultivation, reducing the fruiting wood by 
judicious pruning, and heavily thinning the young fruits; not only will this 
treatment prevent over-cropping in the abundant season, but will also 
materially assist in the production of fruit in the light season. 

Before leaving this subject I would like to state there was no glut of 
really prime fruit this season; prime fruit did not bring at times the price 
it should, but there was always a sale for it, and the low price was due to 
the bearing down effect caused by the quantities of rubbish on offer at the 
same time, “Keep the rubbish off the market’' is a good slogan, but “Avoid 
producing rubbish” is a better one. No grower can be certain that he can 
make his trees (particularly stone fruit trees) produce a crop in a given 
season, for after the utmost care bad weather conditions or disease might 
nullify his efforts, but every intelligent orehardist can and should prevent 
his trees from over-cropping. 


APPLES. 

Great is the change this season from the fruit shipping activities of 
last. During the twelve months ending 30th June, 1929, 737,676 cases of 
fruit were shipped from Western Australia to overseas markets, and in the 
same period 166,032 cases were shipped to the Eastern States, making a total 
export for the year of 903,708 cases. This year shipping space booked for 
overseas markets is under 170,000 cases, and it is most unlikely that any 
fiuit will be sent to the Eastern States. 

The great falling off in export is due to the light crop of apples, which 
will probably amount to little more than one third of last season’s production, 
and what this means in the export trade is shown by the fact that of the 
903,708 cases mentioned above as having been sent out of Western Australia, 
821,014, or over 90 per cent, of the total, con is ed of apples. 

Just as the stone fruit growers in season 1929-30 had an over-crop with 
a large proj ortion of it undersized, so may the apple growers in season 
1930-31 have a similar experience unless they take the necessary steps to 
prevent it, by pruning severely, manuring heavily, cultivating thoroughly, 
and thinning drastically. 


ORANGES. 

The orange crop this year, that is the crop which will commence ripening 
from the latter part of May onwards, promises to be well in advance of last 
year’s yield. The average production for the last five years for which figures 
are available amounts to 206,674 cases per annum, and at time of writings 
February — it looks as though this year’s crop will exceed that by about 20 
per cent., but the very dry weather now being experienced, and last winter’s 
rainfall being under the average, renders a crop estimate at the present time 
a dubious matter, for in some orangeries which have not facilities for irri- 
gation, a number of trees are drought stricken, and unless rain falls in the 
near future will fail to mature their fruit. 1 have visited many citrus 
orchards within the last few weeks for the purpose of forming an estimate 
of the coming crop, and have noticed in several places where irrigation was 
being practised that the first watering had been too long delayed, the trees 
haying been allowed to partially wilt before moisture was supplied to the soil, 
and the effect of this has been, what is common under such circumstances, 
m nut-of-seaspn. blooming which, whether it produces fruit or not) is bad 

the trees and unpj^table to the grower. 
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In a few weeks^ time from date of writing it will be possible to judge 
fairly accurately if my estimate of a 20 per cent, increase, which means a 
crop of about 250,000 cases, will be approximately correct or otherwise, and 
if my expectations are realised it will be the heaviest yield, bar one, sini-e the 
industry started in Western Australia. The exception referred to was in 
season 1923-24, when the record for the State was established with 264,1(50 
cases; 1924 was also the peak year for area, which then amounted to 3,251 
acres, a total that has since steadily declined until it now stands at 2,931 
acres. I am satisfied this decline lias not been brought about through a 
difficulty in obtaining a payable price for the product, because during the 
last five years good oranges have sold well in Western Australia despite 
the fact that the quantity exported decreased during that period. No! a 
tour through the orange growing districts will soon convince any one that the 
lessening area is due to trees having been planted in unsuitable situations, 
and later taken out to make room for something more profitable under the 
existing conditions. Sometimes the soil has been the trouble, at others there 
has been too much water, and again too little, but whatever the cause the 
rooting out is a warning to property holders in those localities not to tread 
in the same path, and so new plantations do not take the filace of Lhe de- 
molished ones. 

Asa matter of fact while there are thousands cf acres in Western Aus- 
tralia which are eminently suitable for growing apple, pear, stone fruit trees 
and grape vines, it is not easy to find a large area of land .suitable for orange 
growing. The difficulty arises because the land must not be situated in the 
colder parts of the South and South-West, where the rainfall is ample, l>f- 
cause climatic conditions are there unsuitable, and further North, wiicre 
climate and soil are right, lack of water is mostly the limiting factor. 

For this reason, with a steadily increasing population there seems to be 
little fear of over-production, and where soil is suitable, the climate right, 
and sufficient rainfall or water for irrigation available, orange planting is 
still a sound proposition. 

I noticed last winter that a number of orange growers had Failed to 
apply Bordeaux Mixture — 4 :4 :50 — or Burgundy— 4 :6 :50 — in time to ju’event 
Citrus Brown Rot from appearing and damaging the trees, and I take this 
opportunity of advising that the spraying should be carried out befoie the 
end of April. 


the effect of superphosphate on 

SUBTERRANEAN CLOVER SEED^ 

A. B. Adaks, B.Sc. Agr. 

It is generally known that superphosphate has an injurious eReet on 
some seeds, particularly wh^ the seeds are in contact with it for a lengthy 
period.* There is, howeyer, but little definite information available 
Ithe efiteet of superphosphate on Subterranean Clover seed. 

The popular the subject are hary, sonie ^ink much injury is 

caused, while eth^ are of opinion that the acid of the superphosphate hie) 
same beh^ial by softening the hard-shelled seeds. v 
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The experiments described below were carried out with the object of 
throwing some light on the subject. 

The seed used was clean seed, of the first early variety of Subterranean 
Clover. Both old and new season’s superphosphate was used, but keeping 
the superphosphate for a period had no appreciable effect on the result. 

The method of testing followed was to mix a quantity of seed with 
superphosphate, and at various subsequent periods to remove a number of 
seeds and compare their germination with the germination of an equal 
number of seeds that had not been in contact with the fertiliser. 

In the first experiment the seeds were mixed with superphosphate for 
nine days, and were then tested for germination with the following result : — 
Untreated — 41 per cent, germinated. 

Treated — 31 per cent, germinated. 

The experiment was repeated a number of times, leaving the seed in the 
superphosphate for longer and shorter periods. Lengthening the period 
did not materially decrease the percentage, but shortening the time to 24] 
hours raised the percentage of germinating seeds to the level of those un- 
treated. Although the percentage was the same there was a slight delay in 
the time, showing that the fertiliser was commencing to take effect on the 
seed. As a short exposure causes a drop in the percentage of germination, 
and a very long exposure has little further effect, it would make one surmise 
that the seeds vary in degree of susceptibility. This was found to be the 
case. 

On washing the seeds and examining them carefully, a difference in the 
colour of the seed coat was noted; the majority of the seeds were a piu-plish 
black, but about ten per cent, were of a dark red appearance. 

On separating the colours and testing them separately, it was found that 
the red seeds germinated more quickly when untreated, but were easily 
injured by the fertiliser, and if left in contact with it for more than 24 hours 
their germination was seriously delayed, even if the embryo was not killed. 
The seat of the injury is the radicle, as some of the red seeds left in super- 
phosphate for 48 hours germinated after 14 days (the normal time is two 
to four days), but the germination was not normal as the seed leaves de- 
veloped without the corresponding growth of the root system. In normal 
growth the radicle is the first part to appear. 

The purple-black seeds did not suffer even when left in the superphos- 
phate for many weeks. 

The seeds which did not germinate at all were mostly purple-black seeds 
of a smaller size, and were presumably hard shelled, as they were quite 
unaffected when left in damp blotting paper for long periods. 

effect of mixing Subterranean Clover seed with super- 
phosphate before sowing will vary with the sample. Some seeds are easily 
damaged, while others ard very resistant. In practice, therefore, one will 
avoid risk of damage by mixing the seed and fertiliser immediately before 
sowing. Should, however, too mtich have been mixed, or if sowing is de- 
layed from any cause, it does not follow that all the seed will have beem 
injured, but there will probably' be some decrease in the percentage of ger- 
mination. ...... 
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NOTES ON CULTIVATION OF THE TANGIER PEA. 

G. K. Barok Hay, 

Superintendent of Dairying:. 

During the last three seasons a considerable number of farmei's have 
grown the Tangier Pea under field conditions, with varying siicc ss. The 
special qualities of the Tangier Pea. namely, heavy g -owth and drought 
resistance, have made it a plant worthy of renewed trials. 

A careful perusal of the results obtained from a lai’ge number of trials 
show that, where cultural conditions liave been reasonable, in almost every 
instance the plants in a failure exhibit similar characteristic's. These 
features are very stunted growth, failure to stool, and a pink to red colour 
of the leaves and stems. The wi'iter has seen plants only 9 inches high and 
six months old, whi^e other plants in the same field and planted the same 
day are seven or eight feet high. 

Mr. A. T. O’Connell, who has grown a successful crop of the Tangier 
Pea under field conditions for three years in succession, noticed certain areas 
this season in his 20 acre paddock of crop which showed the above symptoms, 
and was able to remedy the trouble. 



Portion of 20 acres of Tangier Peas grown by Mr. A. T. O ^Connell, 
“Waitemata, ” Dwarda, 23rd November, 1929. 

{Photo, by Elder's IVcekly.*^) 


The Tangier Pea, in common with other legumes, cannot thrive without 
the assistance of nitrogenous fertilisers, unless certain soil bacteria are 
found in association with it, and growing in colonies or nodules on its root. 
Those growing on the Tangier Pea are very large and numerous. 

The condition described above is that expected where the crop is suffer* 
ing from the lack of these bacteria. This is verified by the fact that, where 
farmyard manure or nitrogenous fertilisers were applied in the trials, good 
growths were obtained. 

The bacteria affecting the roots of various species of legumes may be 
divided into groups, and bacteria from one group are not interchangeable 
w)%^tho8e in anoth^« Eleven groups have thus been isolated, the baetezia 
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affecting the roots of the Tangier Pea being also common to the Ga’ den Pea 
and Field Pea (Pisum sativum), Hairy Vetch (Vicia villosa), Broad Bean 
(Vicia faba), Lentil (Ervum lens), and the Sweet Pea (Lathyrus odo atus). 
These plants are not yet commonly grown on farms, especially in the South- 
VV'est Dairy Belt, and quite probably absence of these bacteria has been a 
limiting factor for growth. 



Tangier Peas. 

Demonstration showing effects of want of inoculation. Ladies standing 
on the uninoculated patch. Hat can bo seen on gentleman standing in 
peas to the left of photo. (Photo, taken 20/11/29.) 

Mr. A. T. O^Connell, at Dwarda, acting on the above assumption, by 
inoculating the sickly portions of his crop, was able to cure the trouble, and 
treated plants overtook healthy ones in their growth.’ 

Inoculation may be carried out by two methods: — 

(a) By treatment of the seed prior to planting. 

(b) By adding the necessary bacteria to the soil. 

(a) For this method it is necessary to have an infusion either made 
from the nodules of healthy plants by crushing the nodules in water, or by 
having a culture of the bacteria available to be mixed with water or skim 
milk, and sprinkled on to the seed. By this method care must be taken not 
to expose the seed to direct sunlight before planting, and not to mix the seed 
with a fertiliser at sowing time. 

(b) Probably the simplest method is to select soil from an area which 
has successfully grown any one of the following crops, and spread it on the 
<irea to be planted, at the rate of 1 cwt. per acre : — 

1. Garden Pea. 

2. Field Pea. 

3. Vetches of any kind. 

4. Broad Bean. 

5. Lentil. 

6. Sweet Pea. 
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bee-keeping notes. 

By H. Wtli^ughby Lance, 

Science Apiculturist. 

THE IMPORTANCE OF GOOD STOCK. 

In all primary industries the importance of not only having the best 
breeds of either seed or livestock, but also of having the breed most suitable 
to the conditions of the district, has never been so fully realised as at the 
present time. 

In view of this generally acknowledged fact of the importance of 
good blood, it is surprising to find a large number of bee-keepers who ax>- 
pear to be indifferent to it. In going about the country, one finds very few 
men who have a really first class bee; they may have a few good colonies, 
but they do not breed from these, nor do they purchase new pure bred, 
queens. They let nature have its way, allowing the bees to swarm and 
to re-queen themselves. This method in bee-keeping, as with poultry or any 
other live stock, tends to the deterioration of the stock. 

Selection and breeding from selection is the only way to get the best 
results, reduce production costs, and enable the farmer, be he bee-farmer o-r 
other, to meet competition and earn a comfortable living. ^ 

Of course this is not the only factor upon which success depmids. The 
general method of conducting the work of the farm is most important, and 
then there are so many factors over which the farmer has no control, such as 
the weather, forest fires, etc. This, however, is a certain fact, that in a good 
season, with a good honey flow, any colony of bees that is fairly strong, 
will probably do well, even if badly neglected by the owner, ,But when 
circumstances are against the industrious bee everything depends upon the 
strains from which the bees have been bred. Bees from a good stock will 
survive and perhaps store a surplus, while the indifferent ones will go under. 
Practically all successful bee-keepers are careful to re-queen every colony at 
least every two years, and some every year, or even less if the queen does 
not deliver the goods. 

Some of them breed their own queens from their best colonies, others 
consider that it pays them better to concentrate on honey production a n d 
leave the queen breeding to the expert. 

The Department, recognising the importance of good stock, has im* 
ported Italian queens from Italy, and Carniolans from Jugo-Slavia. Queen 
rearing has been carried on on a small scale this Season and a few good 
Italian queens are available,^ standard prices, and anyone requiring these 
should apply to thO: Governimnit Apleulturist without ddiay. Camidania are 
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not available at present, as these are required for re-queening our own 
•colonies, it being intended to concentrate on the production of this race 
of bees next season. 

Italian queens can always be obtained from reliable breeders, but pure 
bred Carniolans are very difficult to obtain. It is, therefore, felt to be best 
in the interests of bee-keepers to leave the breeding of Italians to those who 
have been successful up to the present, and concentrate on the new race 
which is rapidly growing in favour. 

It is claimed for the Carniolan that they are a longer lived bee than the 
Italian, that they are hardier and will work in weather that keeps the Italian 
at home. That they build beautiful white comb and are quiet to handle. 



A portion of Rottnest Queen-mating. Apiary. 


A longer lived bee means a smaller proportion of brood to that of adult 
bees than would be the case with a short-lived bee. That, again, means 
less food to be consumed by the nurse bees to make the chyle food for tlie 
larv». It is usually considered that the life of the average worker bee during 
the season is about mx weeks^ assuming that we can obtain workers that will 
Hve eig^t weeks instead of six, we should save 2S^ per cent, of t^e food re- 
quired for raising brood. For instance, assume that we have a hive of 
30,000 bees, with our average bee this would require the hatehmg of 6,000 : 

per week to keep up the populaticm of the hive, or 120,000 bees in six 
tipuths. With a bee living eight weeks, only 3,760 bees would require to be 
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hatched per week or 90,000 bees in six months, instead of 120,000. We thus 
realise what an immense saving there would be in food. 

As regards hardiness: a beekeeper in the South-West district, that haa 
tried some Carniolans, tells me that they worked on the Karri during the 
winter, while the Italians did practically nothing. 

For quietness and ease of handling, our own short experience showe 
them to be much in advance of Italians. 

The importation of queens from Europe is a difficult matter. Of four 
Carniolans arriving by post, none arrived alive. Mr. Pender on his return 
from Europe brought with him in his cabin two Carniolans, as well as a 
number of Italians. Of these Carniolans, only one arrived alive, and we Were 
fortunate in securing this one. We have also received two pure Carniolans 
from J. D. Morgan (fc Son, Rushworth. 

Rottnest Island has been declared a sanctuary for Camiolan bees, anJ 
the Department has established a small apiary there for mating purposes* 
The young queens are reared on the mainland and taken over to Rottnest 
in Neucleus hives for mating. Only a few have been reared so far; these 
will be carefully watched during the coming months, and the best used fOr 
breeding purposes next spring. 

There are no Eucalyptus on the Island, but there are plenty of spring 
flowers— -wattle, templetonia, etc., which give the bees an early start; later 
in the season there is the tea-tree. There are periods when there is a dearth 
of nectar, but the bees appear to be able to gather enougli to keep them 
through the season. One of the difficulties of the Island is the transport 
question, especially during the winter and spring, but it is hoped that thia 
will improve in the future. 

Queen rearing is not as easy as some may think. There are so many 
factors to contend with, any of which may cause the loss of queen cells or 
young queens. Sometimes one may get 80 or 90 per cent, of the cells put 
down accepted, the queens brought to maturity, mated and laying. At other 
times, owing to weather conditions, cessation of honey flow, overlooking a 
queen cell, leaving cells too long in the completing hive, or other factors, one 
may only be successful in getting 25 or 30 per cent. 

There are several useful books on queen rearing and anyone wishing to 
try his band is recommended to obtain "Australasian Queen Rearing,” by 
W. S. Pender. < 
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THE RED-LEGGED EARTH MITK 

(Penthaleus destructor.) 

L J. Newman, F.E.S., 

Entomologist. 

The dry summer period is now nearing the end and we shall soon be 
entering the wet season. The advent of the rains unfortunately brings about 
a recrudescence of this serious pasture pest. From the time the rains ceased 
in November last to date of writing, we have seen little of tins mite, nur 
have complaints been received as to its ravages. Upon the advent of the 
dry weather the mites deposit amongst litter and rubbish la.gO numbers of 
aestivating or over>summering eggs. These withstand all the heat and dessic- 
cation of the summer, hatching as soon as the atmosphere reaches a certain 
degree of saturation and the earth becomes well soaked. It is unforiunate 
that the same rains which cause the clover seed to germinate, also bring forth 
the mite. Most farmers, like other men, are inclined to take the line of 
least resistance, hence little attention is given to the initial outbreak of the 
pest in the autumn. 

It is not until mid- June or later, that growers awaken to the fact that 
this pest is causing serious damage. 

By this time the normal winter generations have appeared, from eggs 
laid upon the foliage, by the first brood mites, which issued froni the over- 
summering eggs in the autumn. Very serious injury is done to the? young 
clovers and other plants. This is caused by the numerous mitos, which 
rasp the foliage and suck out the green cldorophyll matter from the young 
cotyledon or first leaves, put forth by the seeds. This results in the death 
of many seedlings, and where not actually killing, it seriously retards growth. 
Clovers are largely grown for early feed and any pest which prevents this 
causes great hai'dshin to the animals, with consequent economic loss. As 
the season advances, the surviving plants will make good g’-ownh and out- 
strip the mites, finally yielding a profitable crop. The loss of winter feed 
and the reduction of crop yield are very important factors which have to be 
faced. 

The difficulties with regard to the measures for the control of this 
pest are numerous. Firstly, it has so many host plants, such as legumes, 
potatoes, lettuce and many other vegetables and garden plants. Wheat, fortu- 
nately, has not yet been found to suffer seriously, but oats are mo^e subject 
to damaging attack. Cape weed, chick weed and other succulent weeds 
which grow almost on any land or road side that has b«en clea^'ed, carry 
this mite. In the pastures the subterranean clover appears to be the favourite 
food. 

The earth mite does not climb fruit trees or other plants which grow to 
any height, being confined to low-growing vegetation. It has been confused 
^th the Bryobia Mite, which is found noon fruit trees. In anv method of 
control adopted, it is most essential that action be taken before the winter 
haye been produced. They are normally not found until Ihree weeks ^ 
a month after the mites have appeared in the autumn. The eggs are most 
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resistant to any kno^n treatment, and the fact that they are deposited 
mainly upon the undersides of the foliage renders them difficult of access, 
[t is obvious, therefore, why early action is necessary if the best control is w# 
be obtained. 

There are a number of ways in which this can be done when dealing 
with limited areas. Any approved sprays or dusts should be applied about 
two weeks after the first mites have been observed. If left later until the 
pest is in millions, the prospect of control is remote. The number of mites 
present in the early autumn is comparatively small, when compared to the 
myriads of which these become the progenitors as the season advances. 

it has been proved by experiment that spraying or dusting with carbolic 
preparations is fatal to the mite. Phenyle 1 part to 70 to 80 parts of 
water or lisal, 1 part to 250 parts of water are both lethal. 

A good carbolic dusting powder is made by mixing together thoroughly 
—1 lb. of 15 per cent, carbolic powder with 4 lbs. of fine superphosphate or 
other finely ground manure. This can be used as a mitieide and top dressing 
manure, at the rate of 1 cwt. per acre. 

The carbolic powder may be used with any other diluent, such as lime 
or tobacco dust, in the same proportion. The advantage of mixing it with 
a manure is that it serves a two-fold purpose. 

Black Leaf 40 and soap used at the following strength is an effective 
contact spray. Black Leaf 40 11b., soap 3 lbs., water 70 gallons. 

Another good spray is kerosene 2 gallons, soap lb., napthalene ^ oz. 
Dissolve the napthalene in the kerosene. Shred the soap and dissolve in 
one gallon of boiling water. Remove from the fire and add the kero- 
naphthalene, churning violently for some minutes or until an emulsion is 
formed. This makes a stock and should be used at the rate of 1 part of stock 
to 8 parts of water, 1 cake of carbolic Lifebuoy soap in 2 gallons of water 
is effective. Dusting with Cyanogas Dust A, will destroy the mites. This 
powder should not bo applied to moist foliage, nor when there is any wind. 
It is distributed per medium of a dust-gun. Powdered naphthalene dusted 
around plants will repel the mites. There are many other proprietary 
sprays which are effective. 

The big question at issue in regard to this pest, is not how to kill it over 
a limited or small garden Areas, but how to cope with it, over our large 
pasture lands. What can be economically done on small plbts cannot be re- 
commended over broad acres. Ce»‘tain preventive measures are advised. 
Burning off of grass or clover lands destroys the over-summering eggs. 
Generally speaking, this is not possible, as the food is required to carry 
the stock through to the Autumn, when the young growth makes its appear- 
ance. By this time there is not sufficient dry material left to make an ejS^tive 
bum. 

Fallowing eyevy three or four years is hi^pful. It generally 

takes from thm after a paddock has become infested for the 

taiie to reA<!^ By over the land before the grasses anH 
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clovers have dried off, the mites will be destroyed before they have pro- 
duced the resting summer eggs. The fallow should be as deep as the nature 
of the soil will permit and all vegetation thoroughly covered. It is well be- 
fore doing so to heavily stock the paddocks to eat down the growth and 
at the same time to get as much benefit as possible from the food present. 
After ploughing, the ground should be worked down to a good tilth with a 
compact f-ub-surface. All following growths of weeds or clovers must be 
suppressed. 

If possible land so treated should be divided from other lands by means 
of a ditch or drain. It has been definitely proved that the mite is readily 
re-introduced into a cleaned area per medium of surface running water. 

Another good plan, when possible, is to leave a half cliain of clear, 
well worked fallow all around a crop. This checks the wandering mites and 
also prevents reinfestation per medium of wind blown mites or their eggs. 

Before again sowing to a mixed crop of oats, clovers and other suitable 
fodder grasses, allow a period of two weeks to elapse after the first rains. 
This will i^ermit of any possible eggs to hatch in the impacted sub-surface 
soil, where they will die owing to being unable to reach the surface. Such 
treatment should give a life to the pasture of three to four years, before it 
will need repeating. 

Another method is to allow the mites’ eggs to hatch in the autumn .and 
the/i turn in thoroughly before sowing the crop. Clean fallow throughout 
the early spring and summer will no doubt guarantee freedom from this 
pest at lime of sowing. The trouble arises from the invasion from out- 
side or contiguous areas. Rolling, when possible, will destroy large numbers 
of the mites. 

The use of any manures that will assist the young seedling plants to 
grow more rapidly is advised. A plant which stagnates always suffers more 
from insect or mite attack. 

The late or early sowing of crops should be tested out. For late sowing 
of peas it is claimed they escape the mite attack, due to the fact that the 
land which was fallow carried no food for the mites, which first issued in 
the autumn, hence they were starved out. 

A fruitful source of breeding this pest is dirty or weedy headlands. 
This can be overcome by burning off in the spring as soon as it will carry 
a slow fire. One of the principal means of spreading insects and also the 
mito, is the use of clover seed in the burr. It is, therefore, strongly advised 
that only cleaned seed be used when sowing a field. 

It is wise not to place all our eggs in one basket, which appears to 
be the case when we rely entirely upon clovers. It is necessary to try out 
other approved fodders which have a greater resistance to insect and mite 
attack. A mixed pasture is also better from an animal diatetie point of view, 
giving a more balanced ration. 

There appears to be a feeling amongst some farmers that greater efforts 
should be made along the lines of biological control of the mite. 
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A *1.0 Hi. t*!.. .iuwociuii uuo never been lost sig:at of. Biological con- 

t*iii *...o ui »t o i iw*<vi*iig i.jutui‘e oa itie wort ojl tiiis llepaitmciit, eNen 
wiiw.. vi.iiei* o*.u.eo wci o **vit i*i u**. iuu*iy With tliis RspecL of coutiol as thcy are 
now. 


.*1 s^a*\u i-or t.*e ^iUiao.L.n o- iialu*al enemies of this pest, theu’e are 
uiiuou..* ... ca.u.s Lu u.Lreuiiia. iiie native home h.is not yet been deter- 
iiim.. **-.« .11.0 11.4S i*i> eas.il i>u*' piuuiem eno.mously. The only countries 
in ....A,** li... lUitc is Kiiawn as an economic piaru pest are Australia and 
Sou.n lAt’.jia. 


.iiui't is being made to obtain this infoimiation from lending 
aut..o . ui the wai'id and the seaich for means of biological control is 
still go.ng on. 

A fill slier difticulty is due to the fact that the mites are not insects 
and that generally they do not attack jilant life, being mainly predators 
or 1 arasiiis which Hvi? u[>on other animals or insects, or else they are 
scavengers. There are exceptions to this rule, however, and, unfortunately, 
we have introduced one of the worst. 

D:‘. Tillyard, Chief of the Entomological Division of the Council of 
Science and Industry, visited this State and in conjunction with the writer, 
made an insnection of seve:*al of the infested districts. He admitted with 
regret, that he could not see at present any practical means, biological or 
otherwise, in sight for the control of this pest. 

There is need ftjr fundamental research of an intensive nature , into 
these obscure and diflicult problems, and such research offers the only hope 
of control. 

To this end it has been decided that the exclusive services of an 
officer of the Commonwealth Council of Science and Industry are to be 
made available to this State, such officer when appointed, to work in con- 
junction with this Department. 

Having explained these difficulties, it behoves growers to take every 
method advised by the Department and not sit back relying upon the 
finding of some natural parasite. 

Many insect? have their peak years and then subside for several seasons, 
but this is not the case wHh the R^'d-legged Earth Mi<e; each winter it re- 
aprears in its countless millions. The only natural factors which have any 
checking effect are heat and lack of rain. 
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FALLOWING FOR FERTILITY. 

1.— A STUDY OF PLOT EXPERIMENTS AT THE EXPERIMENT 
FARM, MERREDIN, 1928-29. 

By L. J. H. tiSAKLE, Plant Nutrition Officer, 
and 

G. H. Burvill, Agricultural Adviser. 

INTRODUCTORY. 

It has long been recognised by larmers and others following agricul- 
tural pursuits that the fertility or crop producing power of a soil is 
dependent primarily on the natuie of the soil. No very accurate definition 
of “nature of the soil’’ may be given, but it is intimately connected with the 
chemical composition of the soil, the content of bacteria and other micro- 
organisms and the presence or absence of plant poisons in active form. It 
seems very probable that the fertility of a soil is not generally dependent on 
any one factor but on the harmonious interaction of numerous factors. 
Indeed the soil may be likened to a very delicate and complicated machine 
capable of weaving the finest materials, if any one part of the mechanism 
is out of adjustment, the work of the whole is upset and the product is 
faulty. Indications of lack of adjustment are often obtainable by means 
of a study of such processes as nitrification or the composition of the soil 
solution, which are dependent directly on such factors as the nature of the 
soil minerals, the supply of organic matter, the micro-organisms li\ing in the 
body of tlie soil, and the moisture available for both crop and microbial 
flora. The art of soil management consists in keeping the soil in a healthy 
condition for the production of raw^ materials for the benefit of succeeding 
crops. The engineer in charge of modern machinery and entrusted with 
the maintenance of mechanical adjustment is dealing with a problem less 
complicated and probably less difficult to manage than the soil-crop system 
which is being handled by the farmer. 

It is only in the last century that science has been of any great 
assistance in the art of farming, but the results of long and careful research 
have revealed many of the secrets of crop growth and soil behaviour, enabling 
the scientist to advise the farmer regarding improvements in his technique 
which will result in more economical Veiums. 

Not the least of the benefits of science in Agriculture arises from the 
use of improved cultural methods which affect the physical, chemical and 
biological factors of the soil. That is cultivation provides a suitable seed 
bed and releases plant foods by stimulating the growth of desirable micro- 
organisms. Under conditions of high evaporation, such as apply in Western 
Australia, a very important result of proper cultivation is due directly 
and indirectly to the conservation of moisture. If the soil can be main- 
tained at an appropriate moisture content throughout the warm summer 
months, both chemical and biological processes proceed at a very rapid 
rate and the soil solution, the very nutrient solution of the growing crop, 
is enriched with nitrates and sulphates and indirectly with lime, potash, 
magnesia and other elements. These latter elements are dissolved from the 
soil by the nitrates and sulphates, the products of the life processes of soR 
bacteria, so that more or less frequent stirring of the soil, by greatly 
stimulating the microbial inhabitants, leads indirectly to an increased supply 
of fertilising materials. 
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It seems, therefore, that conservation of moisture in any climate of 
limited rainfall and high surface evaporation or ‘‘fly-off’^ is of paramount 
importance. Cultural methods for the conservation of moisture result in — 

1. Improved moisture supply for the young crop and consequently 

greater drought resistance; 

2. Improved moisture supply for the growth of bacteria which 

indirectly leads to signihcant quantities of plant foods being 
rendered available for the crop; 

3. Weeds being controlled and eliminated from competition with 

the crop for supplies of moisture and minerals; 

4. Improved soil conditions whereby the plant roots develop much 

more vigorously and tap otherwise unavailable supplies of 
moisture and minerals. 

For the conservation of moisture, two conditions must be observed. 
First, the soil must be mulched to check loss by evaporation. Second, the 
weeds must be destroyed to eliminate loss by transpiration. Under Western 
Australian conditions the mulch is prepared and restored during the proceaa 
of weed eradication. This mulch provides a blanket preventing capillary 
movem.ent of moisture to the surface of the soil, but will be ineffective, 
if weeds are able to tap the subsoil moisture and dissipate it in the process 
of transpiration. 

Studies in all parts of the world have shown that considerable quantitiee 
of moisture are saved by mulching the soil, especially under arid conditions. 
Experiments by Buckman (1910) in Eastern Montana showed that the 
following amounts of moisture, calculated as inches of rain, were stored 
in mulched and unmulched soils to a depth of five feet. 

Mulched soil, 5 feet deep . . . . 11.1 inches of rain. 

Unmulched soil, 5 feet deep . . . . 7.9 inches of rain. 

Advantage of mulch . . . . . . 3.2 inches of rain. 

In addition the mulch was . effective in maintaining the surface layers in a 
condition relatively more moist than the subsoil layers. Thus, when the soil 
was considered to a depth of only two feet the following picture was 


obtained : — 

Mulched soil 2 feet deep . . . . 5.6 inches of rain. 

Unmulched soil 2 feet deep , . . . 3.4 inches of rain. 

Advantage of mulch 2.2 inches of rain. 


Of the moisture to a depth of five feet actually saved by mulching the soil 
a very large proportion, amounting to 69 per cent, was found to be in the 
first two feet of soil. This favourable distribution of moisture in the upper 
layers must greatly benefit the young crop both directly and as a result 
of the greater store of plant foods arising from increased bacterial activity. 

Prom a knowledge of the wilting coefficient of the soil, that is, the 
economic limit to which a plant may exhaust the soil of moisture, Buckman 
calculated that the mxdohed soil contained more than twice as much available 
moisture as the unmulched soil and this amount would be si^icient to increase 
a crop by about one ton of dry matter per acre. If the wheat crop be con- 
sidered, one ton of dry matter would be equivalent to abont 23 cwts. of hay 
when a^owanee is made for the moisture contained in wheaten hay. This 
would also be equivalent to a. irheat crop yielding 15-20 bushels per acre. 

The effect of fallqii^ land were investigated in Victoria by Paterson 
i^d Scott (1912), vtiib cbtt^ned rwdts similar to those reported from the 
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Northern Hemisphere. Samples were taken from small plots on four ocoar 
dons during the summer months starting October 16, 1911, and ending 
February 28, 1912. The soils to a depth of 18 inches were examined for 
moisture and nitrate nitrogen. The samples represented plots (1) fallowed 
and kept well mulched; (2) fallowed but not cultivated after October 16; 
(3) carrying an oat crop. At the end of the experiment on February 28, 
1912, the cropped plot showed a deficiency of 2.64 inches of rain and the 
neglected fallow 2.11 inches of rain when compared with the well mulched 
fallow. 

Interesting figures were obtained regarding the accumulation of nitrate 
nitrogen and ar^* indicated in Table 1. 


TABLE 1. 

N trate nitrogen content of soil to a depth o( 18 inches from plots at Sparrovale Farm, Geelong, 
Victoria. Figures copied from Paterson and Scott (1912). 


Date. 

Treatment 1— 
Well-mulclied fallow. 
Nitrogen. 

1 Treatment 2 — 
Neglected fallow. 

1 Nitrogen. 

Treatment 8 — 
Under an Oat crop. 
Nitrogen. 

Octcb rieth lun 

Ib9. per acre. 

140 1 

lbs. per acre. 

1 17*6 

lbs. per acre. 
Trace 

^ioveiuLsr 26th. litlJ 

43-2 

44*4 

3*3 

January 17th. 1U12 

123*1 ! 

' 60*8 

28-1 

February 28th, 1912 

148*0 

68*6 

82 .'S 


It is evident that \\J\ maintained fallow not only eil'eets a conseiwation 
'of important quantities of inoistiire, but also leads to the accumulation of 
large quantities of nitrate nitrt.;jen. Neglected fallow, probably carrying 
a generous crop of weeds, is little better than cropped land with respect 
to moisture ar.d nitrate nitrogen. The* • results compare favourably with 
those obtained by Teakle (1928) at the Kxp ’riment Farm, Merredin. 

EXPERIMENTAL. 

In the wheat belt of Western Australia it is recognised that good fal- 
lowing is synonymous with good farming. Jn order to obtain information 
relative to the effect of fallowing on the soil as well as on the crop yield, 
the fallowed and unfallowed ploU at the Experiment F:jrm. Merredin, were 
sampled systematically and the soils analysed for moisture .'ind nitrate nitro- 
gen. Sampling vva.s effected by means of a four-inch “Iwan*' j.ost hole digger 
and a crowbar and the soil samples forwarded to Perth for analysis in tins 
with close fitting lids winch were vaselined to improve the seal. Nitrification 
was stopped by means of toluene applied in pieces of cotton wool. 

Sampling the Plots . — In general, the first foot, the second foot and the 
third foot layers of the soil were sampled, but the toughness of the subsoil 
in certain instances limited the sampling to a depth of 28 inches. Where 
this condition applied the third foot was represented by the soil between 
24 and 28 inches and such samples are indicated in the Tables. For the 
purposes of the experiment, two fallowed plots (plots 3 and 5) and two 
unfallowed plots (plots 2 and 4) only were sampled. Each plot was ten 
ehains long and samples were taken from the middle (M), from a poin| 
about 3 chains from the North end (N) and from a point about 3 chidns; 
from the South end (B). 

Samplings were made on the following dates: — ^November 29, 19^; , 
13, im; 6, 1^; April 19, 1929, August 20, 1929; « 
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October 21, 1929, and December 11, 1929. More samplings were planned 
between April and August, 1929, but had to be abandoned on account of 
unforeseen and pressing work. However, the results show the progress 
of the moisture and nitrate curves until time of cropping and during the 
spring, VI hen heaviest demands are made upon the soU. The August sampling* 
was abandoned when half iinished oviing to rain. The October and December 
samplings were curtailed on account of inadequate laboratory assistance and 
were confined to the first and second feet only. 

Soil Type , — The soil type is a red brown clay loam, originally carrying* 
salmon gum (Euc. salmonophloia) and gimlet (Euc. salubris). It is slightly 
alkaline in reaction showing a pH ranging from 7.8 to 8.8. The subsoil 
is somewhat lighter in colour and shows a very definite accumulation of 
both clay and lime from a depth of about 12 inches. The soil is recognised 
to be of high fertility arid yields excellent crops of wheat. 

Laboratory Methods. — On reaching the laboratory the soils were sieved 
and SQ-giam samples taken in duplicate for moisture determination. 
Four hundred gram samples were taken in duplicate for nitrate nitrogen 
estimations, the nitrate being extracted by the Harper method. The moist 
soil was well mixed by shaking with 395 millilitres (mis.) distilled water and 
the colloids flocculated by means of 5 mis. normal copper sulphate. Tho 
mixtuie was filtered on large Buchner funnels and the clear filtrate analysed 
by the Devarda method. The results are expressed as pounds of nitrate 
nitrogen per million pounds of dry soil (abbreviated p.p.iii.). 

Field Treatment of Plots . — The fallowed plots were ploughed in June, 
1928. to a depth of four inches. They were cultivated in September by 
means of a springtyne, harrowed after 1.47 inches of rain in February, 
and cultivated in April and twice before seeding with a springtyne. The 
unfallowed plots were left to grass and carried a thick growth mainly of 
barley grass (Hordeum murinum) and burr clover (Medicago denticulata) , 
The surface soil of these plots was well consolidated and showed a marked^ 
tendency to crack on drying out in the spring of 1928. They were ploughed 
early in May with a disc plough and twice cultivated with a spring tfyno 
prior to seeding. 

All plots were seeded on May 23, 1929, with 45 lbs. of seed and 129 
lbs. of 22 per cent, superphosphate per acre. The variety of wheat used 
was Gluyas Early. 

The JRainfall—Tho monthly rainfall at the Experiment Farm, Mezredin^ 
during the period of the investigation is given in Table 2. 

TABLE 2. 


Monthly rainfall In points at Experiment Farm, Merredln, for 1928 and 1920. 









Growing Period. 


Total 



TntAl 

Tear. 

Jan. 

Feb. 

Mar. 

Apl 

May. 

June. 

July. 

Aug. 

] 

Sept. ‘ 

Oet. 

grow- 

ing 

period. 

Nov. 

Dec. 

for 

year. 

1928 ... 

89 


101 

58 

78 

f 

107 

224 

164 

71 

19 

861 

... 

24 

878 

1229 ... 


182 

77 


867 

809 

119 

04 

18 

86 

927 


6 

1,441 

Averase 

(lom- 

i9S»> 

65 

68 

110 

71 

184 

177 

184 

184 1 

1 

91 

75 

796 

44 

64 

1.186 


The plots re<N»ived very little rain in the spring and summer aoionths of 
1928 anld early 1929, btit the May, Jtqie and Jtdy rains were so generous 
in 1929 that the soil in both flawed and unfallowed plots became 
batumte^m^ moistune in fte vdindy; part of the growing season. ^ 
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The Harvest Meturns . — The yields of wheat, calculated as bushels per 
acre, obtained from the fallowed and unfallowed plots, are reported in Table 
It must be remembered that of these plots only numbers 2, 3, 4 and 5 
were included in the sampling. 

TABLE 8. 

Yields of wheat, calculated as bushels per acre from fallowed (Plots 1, 3 and 5). and unfallowed 
(Plots 2 and 4) Plots at the Experiment Farm, Merredin. 1929. (Figures kindly supplied 
by the Superintendent of Wheat Farms). 


i 


CofJipiited Yield per Acre. 




Treatment. j 

Plot 1. 1 

Plot 2. 

Plot 3. 

Plot 4. 

Plot 5. 

^ Average. 

Per cent. 

fallowed 

bus. lbs. 
24 7 

bus. lbs. 

bus. lbs. 
24 3 

bus. lbs. 

bus. lbs. 

1 18 80 

Ins. lbs. 
22 13 

100 

Unfallowed 


18 4 


14 8 


16 6 

78 


The BesulU , — The results of the analytical work are reported in Tables 
4, 5, and 6, and summarised in Tables 7 and 8. A graphical representation 
of the findings is afforded by Figs. 1, 2, 3, and 4. 

The attention of farmers, and non-teehnical readers generally, is directed 
to figures in Table 8, where results are expressed in terms of inches of 
rainfall and pounds of nitrate nitrogen per acre. In addition, in tJiis table 
and ill Fig. 1 an attempt is made to estimate the amount of available 
moisture in the soil at the various samplings. In making these calculations 
it is assumed that an acre foot of soil weighs 3,750,000 lbs. or about 1,673 
Ions. Thus 1 per cent, moisture in the soil to a depth of one foot is equivalent 
to 0.168 inches of rain; one part per million (p.p.m.) of nitrate nitrogen 
is equivalent to 3.75 lbs. of nitrogen per acre foot. Based on the moisture 
content of the soil under the crop in the mulching experiment in 1928, it 
is also postulated that 4 per cent, moisture in the first foot and 8 per cent, 
in the second and third foot layers are not available for the crop. Thus 
the soil three feet deep must contain the equivalent of about 3.36 inches 
of rain before any moisture is readily available for the growing plant. These 
figures are based entirely on field observations and must ultimately be 
checked by more accurate determinations of the wilting coefficients under 
laboratory conditions. In the meantime the figures are very useful for 
judging the amount of effective moisture in the soils of this type. 

TABLE 4. 

The Mobture and Nitrate Nitrogen content of the trot of Fallowed and Unfallowed Plots at 
the Experiment Farm, Merredin, 1929 season. 


PLOT. 

Nov. 29th, 

Feb. 13th, 

DAT® or Sampling. 

Mar. 6th, Apl. 10th, Aug. 20th, 

Oct. 21st, 

Dec. 11th 


1028. 

1029. 

1029. 

1929. 

1929. t 

1929. 

1920. 

Fallow — 

% 

% 

% 

Moistprr in thk 
% 

Soil. 

% 

% 

% 

3 S 

13-2 

70 

14-2 

... 11'3 ... 

• •• 

60 

12*7 

6 8 

8-4 

8-4 ... 

11-6 

... 121 ... 

... 

70 . 

9*8 

8 M 

11-8 

9*7 

140 

... 18-8 ... 

20 0 .. 


11« 

5 M 

18-0 

6-7 

131 

... IS 7 ... 


... 

126 

3 N 

100 

0-7 .. 

12-5 

... 18-2 ... 

16-9 

6*4 

111 

6 N 

6*2 

6-6 ... 

11-6 

... 11-7 ... 


5*6 

11*1 

Average 

10-4 

81 ... 

130 

... 12-6 ... 

18-4 

6-2 . 

11*5 

Kon-Pallow— 
2 8 

6-8 

8-8 ... 

12-2 

8-6 ... 


6-6 

10*6 

4 S 

6-0 

66 ... 

9 1 

8*7 ... 

... ... 

5-8 

.. 10*7 

2 M 

6-8 

6-4 ... 

101 

9-6 ... 

18-9 ... 


10*9 

4 H 

7-2 

6-4 ... 

11-2 

9-6 ... 


... 

100 

2 N 

7-2 

7 6 ... 

8-8 

81 ... 

17’5 

6-8 

10*9 

4 W 

6-4 ., 

60 ... 

100 

9-9 ... 

16-1 ... 

6*9 

12*4 

Average 

6^8 .. 

6-8 ... 

10-2 

91 ... 

17-2 ... 

6*6 

10*9 


t Sampling aurtaUed on aeoohnt at ndn. 
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TABLE 4 — continutd. 


The ICoteture and Nitrate Nitrogen content of first foo^ ol Fallowed and Unfallowed Plots at 
the Experiment Farm, ICorredln, 1029 season. 


Plot. 



Date oe Samplino. 




Nov. 29th, 

Feb. 18th, 

Mar. 6th, 

Apl. 10th, 

Aug. 20th, 

Oot. 2l8t, 

Deo. 11th, 


1028. 

1020. 

1020. 

1020. 

1020. t 

1020. 

1020. 



Nitrate Nitrooin in the 

Soil. 



pauow— 

8 S 

fn- . 

sn- . 

ppm. 

. 16-8 

ppm. 

.. 28*8 

ppm. 

.. Ts 

... T* 

5 S ... 

10-8 . 

.. 140 .. 

. 20-8 

.. 15*6 

... 

6*8 

02 

8 H 

10*7 

.. 210 . 

. 22-4 

.. 20-0 

2-8 . 


6*8 

5 M 

16-7 , 

.. 23-2 . 

. 27-8 

.. 21-2 



... 10-8 

8 N 

60 

.. 12 0 . 

. 13-0 

.. 22-9 

1*1 ! 

8*4 

6-4 

6 N 

24-8 . 

.. 11-6 . 

. 18-7 

.. 22*6 

0-9 . 

80 

6*7 

Average 

16 -8 . 

.. 18-1 .. 

. 20 0 . 

.. 211 

1-4 

8^ 

7-8 

Non*Fallow~~ 








8 8 

2-0 . 

.. 4*4 

61 

.. 11-7 


1-4 

6-4 

4 S 

1-6 

6-6 , 

. 16-0 

.. 11*8 


2-7 

6-8 

2 M 

4-8 , 

3-7 . 

.. 20-8 

9*2 

’i '4 * 


7-7 

4 M 

2-2 . 

4-4 .. 

140 

160 

... ... . 


... 11-8 

2 N 

16 

4-3 .. 

9-6 . 

.. 10-7 

0-8 . 

1**6 

60 

4 N 

2-6 . 

80 ., 

14-6 

... 66-8* 

0-0 . 

8-7 

4-8 

Average 

2 "4 . 

4-4 ’ ., 

,. 13-6 . 

... 11 ’o 

... \ 0 ’ . 

.. ’ 2 '4 

... 6 0 


* Not included in the average. t Sampling curtailed on account of rain. 

TABLE 6. 


The Moisture and Nitrate Nitrogen content of the second foot of Fallowed and Non-f allowed Plots 
at the Experiment Farm, Merredin, 1029 Season. 


PLOT. 

Nov. 29th, 

Feb. 18th, 

Date of 
M ar. 6th, 

Sahplino. 
Apl. 19th, 

Aug. 20th, 

Oct. 21st, 

Dee. im. 


1928. 

1929. 

1929. 

1929. 

1020.t 

1929. 

1020. 

Fallow — 

% 

% 

Moisture in the Boil. 
% % 

% 

% 

% 

8 S 

. 10-4 . 

. 16-3 . 

.. 16-2 . 

.. 160 . 


. 121 

12-8 

6 S 

, 12*8 . 

. 13-4 . 

.. 18-6 . 

.. 12-7 . 


12' 2 

18-2 

8 M 

. 16-7 . 

.. 160 

.. 161 

.. 16'6 . 

’.*. 18*4 *. 


... 12-1 

6 M 

, 16-7 . 

. 18-8 . 

.. 18-4 . 

.. 14-6 . 



12-8 

8 N 

. 14-8 . 

.. 13-8 . 

.. 14-8 

.. 141 . 

!.* 16-2 ’ 

8'6 

... 10‘8 

6 N 

. 116 . 

.. 12-8 

.. 11-2 

.. 13'8 

16-4 

8-8 

... 10-6 

Average 

14-6' . 

.. 140 . 

.. 13-9 

.. 14-4 . 

.. 17 0 ., 

10*8 

... n-o 

Non-Pallow- 
2 S 

T 12-2 . 

10-6 

.. 130 

.. 18-2 


0'6 

... 12*9 

4 S 

. 10-6 . 

.. 107 . 

.. 10-9 

10-9 


10-4 

... 121 

2 M 

. 121 . 

.. 10-2 . 

.. 11-7 

.. 120 

*.*. 2'd-4 *. 

.. ... 

... 11*7 

4 M 

. 120 . 

.. 100 , 

.. 11-8 . 

.. 11-6 . 



... 11*6 

2 N 

. 11*6 . 

8-6 . 

.. 11-8 . 

.. 10-9 . 

.*! 2d’4 !! 

!! 10*2 

... 11-4 

4 N 

. 10-8 . 

.. 10-4 . 

.. Ill . 

.. 11-1 . 

.. 161 . 

10-6 

... ll'S 

Average 

11 '4 ., 

,. 101 . 

.. 11-6 . 

.. 11-6 . 

.. 18 6 .. 

,. 10-2 

... 110 ’ 





Nitrate Nitrogen 

IN THE Sou 




Fallow— 

8 S 

Ts . 

ppm. 

.. 181 

... ro ... 

ppm. 

14*6 ... 

ppm. 

r. . 


6 S 

20 0 . 

.. 161 

8*7 ... 

0*8 ... 

... 

. 18*7 . 

102* 

8 M 

10'4 

.. 120 

... 12*6 ... 

14*0 ... 

16*0 . 

-T t-- T 

8*0 

6 M 

270 

7-6 

M. 18*8 «. 

19*7 ... 



7*2 

8 N 

40 

7'6 

... 6*0 ... 

11*4 ... 

6*7 . 

10*8 . 

4*1 

6 N 

14*8 . 

.. 81 

... 12*0 ... 

18*1 ... 

8*4 

. 8*7 . 

4'8 

Average 

16'8 . 

.. 10*7 

... 11*6 ... 

14*6 ... 

8*4 

.. 12*7 . 

.. 4*0 

NoH'-Fallow— 








2 S 

0-2 . 

8*6 

... 8*8 ... 

8*0 ... 

• t* ff 

1*2 . 

.. 11*6 

4 S 

01 . 

7*6 

... 24*6* ... 

11*0 ... 

• 

.. 8*0 . 

81 

2 M 

9*7 , 

8*0 

... 0*8 ... 

4*6 ... 

8*0 


6*4 

4 M 

11*1 . 

6*0 

... 6*9 ... 

8*8 ... 

... .1 

•« • 

7*8 

f N 

0*8 . 

2*7 

8*6 ... 

8*1 ... 

0*8 . 

1-6 . 

0*0 

4 N 

12 . 

.. 

8*8 ... 

18*2 ... 

0*0 ., 

2*6 . 

.. 2*8 

Avenge 

'“ITT . 

.. 8** 

6*8 

61 ... 

1 * 7 ' 

8*8 . 

8*2 


; : 

rot iadndad in the . t onrtatiM on aeooo&t of xiin. 
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TABLE e. 

The Molftiire and titrate Nitrogen content of the third foot of Fallowed and Non-Fallowed Plots 
at the Experiment Farm, Merredln, 1920 Season. 


PioT. Dath of Sampling. 



Feb. 18th, 

Mar. 6th, 

Apl. 19th. 

Aug. 20th, 


1920. 

1929. 

1929. 

1929.* 

Fallow— 

% 

Moisture in the Soil. 
% 

% 

% 

8 S 

041 

14-6 

18*8t ... 


5 S 




8 M 

12*6 

13-4t 

*.*.! 16**3t .’.’.* 

17-7 

Ti M 



... 

3 N 

14*7 

16*8 !.*! 

.*!.* 13*6 !.’! 

16-2 

5 N 



14-9 

17*8 

Average 

... la-s' 

14-4 

14-4 

17-2 

Non-Fallow—- 
2 S 

4 8 

2 M 

2 M 

2 N 

100} 

12-7} ... 

130} ... 

... 

.*.*! 11*7} 

!*.*. ll'O} '.’.*. 

12**9} !.*.* 

!!! i8*5 

!*.*. lo-o} 

14*3 

10*1} ’.*.*. 

l’7‘*4 

4 N 



... 114} ... 

170 

Average 

10-6 

180 

11-9 

17-6 

Fallow— 

Nitrate Nitrogen in the 
ppm. ppm. 

Soil. 

ppm. 

ppm. 

3 S 

141 

27-6 

11-2} ... 

... ... 

6 S 




3 M 

14'2 

16*‘4} 

18**7} .‘.*.* 

25**3 

6 M 


.. ... 

3 N 

12 *2 

6*2 

13*9 

22-8 

B N 



23-6 

121 

Average 

18-6 

160 

16-8 

20-1 

Jl'cn-Fallow — 

2 S 

4 S 

2 M 

4-6} 

8-4} ... 

61} ... 

... 

B-'l} 

s-’o} .*.’.* 

7*4} .’.*.■ 

16 • 9* 

4M 

... 

2 N 

!.’! 2*6} 

!! !!! 2*9 !!! 

.*.*! s’o} .’!.* 

0-3 

4 N 



13-6*,}... 

3-3 

Average 

41 

6-1 

5-5 

1*8 

* Not included In the average. 

t Sampling curtailed on account of rain. 

} Sample 


represents soil between 24in. and 28in. 


TABLE 7. 

SVMXART OF ABBirLTS BXPBEBSEp IN TABLES 4, 5. ANL) 6. 


Date of Sampling. 


Nov. 29th. 

Feb. 13th, 

Mar. 6th, 

Apl. 19th, 

Aug. 20th, 

Oct. 2l8t, 

Dec. llth, 


1928. 

1929. 

1920. 

1929. 

1929.* 

1929. 

1929. 

Fallow — 

% 

% 

Moisture 

% 

IN THE Soil. 
% 

% 

% 

% 

let foot ... 

10-4 

8-1 

.. 13-0 

... 12-6 . 

.. 18-4 .. 

6-2 . 

11-6 

2nd foot ... 

14-6 

140 . 

18-9 

... 14-4 

.. 170 .. 

10-3 . 

.. 11-9 

8rd foot ... 

... 

13-8 . 

14*4 

... 14-4 

.. 17-2 .. 



Non*laUow— 
let foot ... 

6-8 

6-8 . 

.. 10-2 

91 . 

17-2 .. 

66 . 

.. 10*9 

2nd foot ... 

11-4 

.. 101 . 

.. 11-6 

... 11*6 . 

.. 18*6 .. 

10*2 . 

.. 11-0 

Srd foot ... 



10-6 

.. 180 

... 11-9 . 

17-6 .. 





NITRATE Nitrogen in the Boil. 


Fallow— 

m- 

ppm. 

ppm. 

Ppm. 

ppm. 

ppm. 

PP*5- 

Ist loot ... 

. 18-1 

20 0 .. 

. Ill .. 

1-4 .. 

8*8 .. 

7*S 

2nd foot ... 

16-8 

10*7 .. 

.. 11-6 .. 

. 14-6 .. 

8-4 .. 

12*7 .. 

4*9 

. Srd foot ... 


18-6 . 

16-0 .. 

,. 16-8 .. 

20-1 .. 


. ... 

N oh'f allow— 
iBtfoot ... 

2-4 ,. 

4-4 

13-6 .. 

. 11-6 .. 

. 1*0 .. 

2*4 

6*9 

Sad foot ... 

5-4 

8-8 .. 

6-8 

61 .. 

1*7 .. 

8*8 

6*2 

Srd foot ... 



4-1 

61 .. 

6-6 .. 

1*8 .. 

. 

• 


* BampUag curtailed on account of rain. 
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TABLE 8. 

Summary of reaulta in Tables 7, expressing moisture in terms of inches of rainfall and nitrate 
nitrogen in terms of pounds of nitrogen per acre. 


DATS or SAMPUXa. 



Nov. 28, 
1928. 

Feb. 18, 
1929. 

Mar. 6, 
1929. 

Apl. 19. 
1929. 

Aug. 20, 
1929.* 

Oct. 21, 
1929. 

Dec.U> 

1929. 


HOISTUUB IN Sou. EXPRSSSBP AS B.AIK. 




EaUow— 

1st foot 

2nd foot 

points. 

176 

245 

points. 

136 

2.35 

points. 

218 

284 

points. 

212 

242 

iwints. 

309 

286 

points. 

104 

173 

points. 

193 

800 

Total, let and 2nd foot 

420 

371 

452 

454 

596 

277 

803 

Srd foot 


232 

242 

242 

289 



Total, 1st, 2nd and 8rd 
foot 


603 

694 

696 

884 










Available moisture, 1st 
and 2nd foot 

218 

169 

250 

252 

898 

75 

191 

Available moisture, 1st, 
2nd and 3rd foot 


268 

858 

880 

548 



Ifon-fallow — 

1st foot 

2nd foot 

114 

191 

106 

170 

171 

195 

158 

195 

289 

312 

109 

171 

183 

200 

Total, let and 2nd foot 

305 

276 

366 

348 

601 

280 

383 

Srd foot 


178 

218 

200 

296 



Total, Ist, 2nd and Srd 
foot 

Available moisture, Ist 
and 2nd foot 


454 

584 

548 

897 



108 

74 

164 

146 

809 

78 

181 

Available moisture 1st, 
2nd and Srd foot 


118 

248 

212 

661 


... 


Nitratb 

NCTROaBK 

AS POUNDS PER ACRK. 



Pallow— 

Ist foot 

2nd foot 

lbs. 

59*8 

59*3 

lbs. 

67*9 

40*2 

lbs. 

75*0 

43*2 

lbs. 

79*0 

54*4 

lbs. 

5*2 

81*5 

lbs. 

14*2 

47*7 

lbs. 

27*4 

18*4 

Total, Ist and 2nd foot 118*6 

108*1 

118-2 

133*4 

86*7 

61 9 

45*8 

Srd foot 


60*7 

60*0 

63*0 

77*8 



Total, 1st, 2nd and Srd 
foot 

Non-fallow— 

Ist foot 

Sad foot 


158*8 

178*2 

196*4 

118*9 



9*0 

20*2 

16*5 

14*2 

60*7 

34*8 

43*5 

28*8 

5*2 

6*4 

0*0 

12*4 

25-8 

10*5 

Total, 1st and 2nd foot 

29*2 

30*7 

85*5 

66*4 

11*6 

21*4 

45*8 

Srd foot 


16*4 

19*1 

20*6 

6*8 



Total, Ist, 2nd and Srd 


46*1 

104*6 

87*0 

18*4 


... 










* Sampling curtailed on account of rain. 


DISCUSSION OF RESULTS. 

The salmon gum and gimlet type of soil as represented by the p^ts 
studied at Merredin seenw to be very rich in availahle nitrogen, and the 
pFooesses whereby nitrog^ is render^ available seem to be eT^ptionally 
active. Fallowhag ,ie^s to a iai:^. aeotanulation of nitrate nitrog^, ^ 
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form of nitrog-en most readily available for crop growth, but even an- 
fal lowed land very rapidly reaches a relatively high state of fertility with 
respect to nitrate if rains are forthcoming. Thus, following the good rains 
in February, 1929, the nitrate nitrogen content of the unfalJowed soils 
more than doubled. A dry April following led to a substantial loss of 
nitrates although there was no apparent loss of moisture. The loss was 
very probably due to the renewed activity of the other ^erobes which began 
to decompose the plant roots and other organic matter in the soil and 
required the nitrate as *Tood^^ for the process. The nitrate seemingly lost 
would find its way into the bodies of the bacteria, fungi, etc., now flourishing 
in the warm, moist soil and would not be available for the use of a 
crop until after the death of these organisms and the decomposition of 
their nitrogenous constituents to form nitrate again. This would probably 
occur during the following season. 

A similar effect followed the rains in November, 1929, when the nitrate 
nitrogen in the soil of the fallowed plots showed a slight decrease by 
the December sampling. This decrease may have been associated with the 
absorption of nitrates by microorganisms stimulated to a greater degree of 
activity than were the nitrifying (nitrate producing) bacteria. The un- 
fallowed soils, already low in nitrate as a result of the growth of the 
crop, responded to the November rains with an increase in the amount of 
nitrate nitrogen. The increase was just sufficient to bring both the fal- 
lowed and unfallowed plots to the same level of nitrates as well as moisture 
at the December sampling. 


The effect of fallowing may be discussed under two heads: — 

1. — As a means of conserving moisture. 

If one considers the amount of available moisture in the first two feet 
of the fallowed and unfallowed plots up to the time of the Apiil sampling, 
it is seen that the fallowed soil had an advantage to the extent of an 
average of one inch of rain, which is almost equal to the total amount 
(1.22 inches) available in the unfallowed soil. Very generous rains in May, 
June and July, 1929, fully saturated the soils in this instance so that at 
subsequent samplings no difference could be observed between the moisture* 
content of the fallowed and unfallowed plots under the crop. This meana 
that by the time of the August sampling, when the crop was about 18 inches 
tall and growing very vigorously, the crop on the fallowed plots must have 
made use of the advantage in moisture due to the fallowing. 

The advantage of fallowing as a means of improving the moisture 
supply at Merredin in the season under review seems to have been dis- 
sipated by the exceptionally heavy early rains which benefited the unfallowed 
soil relatively to a greater extent than the already moist fallowed soil. It 
is interesting to observe further that the soil was never reduced to the 
limit of available water but had a reserve equivalent to about 75 points of 
rain in the surface two feet in October following a long dry spell. While 
it is not possible to decide whether this reserve was sufficient to allow ade- 
quate moisture absorption for maximum crop growth, it seems probable 
^at, under the conditions at Merredin in that season, moisture conservation 
did not directly affect the crop yield to any great extent. 
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2. — ^As a means of aiTecting soil fertility. 

Recent investigations in America, particularly at the New Jersey 
Expermient Station, have shown that nitrification (the process of forming 
nitrates) in the soil is a reliable index of soil fertility provided that other 
factors are controlled. The process of nitrification not only liberates nitrate 
nitrogen but leads to the decomposition of the soil minerals to render 
available many other elements, such as calcium (lime), potassium (potash) 
and magnesium, which are required by growing crops. In addition, the 
rapidity of the process depends on the suitability of the physical and 
chemical conditions in the soil. As the wheat plant requires conditions 
in many ways similar to those conducive to rapid nitrification, it is more 
than likely that soils which favour the production of nitrates will be suitable 
for the production of w’heat. 

Throughout the period of the expeiiment the fallowed soil was vastly 
superior to the unfallowed soil Ayith respect to nitrate nitrogen. This 
probably means that the fallowed soil was also much better as a medium 
for the growth of wheat, apart from any moisture relations. No facts can 
be presented to indicate the underlying causes of this improvement. What- 
ever these contributing causes may have been, they are measured in this 
instance by the degree of accumulation of nitrates. It seems certain* that 
this accumulation of nitrates was occasioned by the early effects of the 
fallowing on the tilth and the moisture content of the soil during the warm 
summer months. 

That it is not simply a question of increased supplies of readily avail- 
able nitrate nitrogen is suggested by the fact that ample quantities for the 
use of the crop w^ere present both in the fallowed and unfallowed soils 
prior to seeding, and these supplies were never entirely exhausted during 
the growth of the crop. It has been estimated by Warington (1909) that 
a 30 bu9hel crop of wheat will require a total of 50 lbs. of nitrogen per 
acre. Assuming that 50 lbs. per acre were required in this case, it is evident 
that the plants were never in need of nitrogen. In addition, it has been 
found that applications of nitrogenous fertiHsers, either at seeding in the 
autumn, or both at seeding and in the spring, do not materially improve 
the yield of wheat at Merredin. The results of the Nitrogen Experiment 
for 1929 are given in Table 9. 


TABT.B 9. 

Yields of wheat receiving dressings of available nitrogen ae sulphate of ammonia on fa’lowed 
and unfallowed plots at the Experiment Farm, Merredln. All plots were drilled on June 1 2th. 1929, 
with 451bs. of seed and 120lbs. 22% superphosphate per acre. C^ain plots then recpl^'od dressings 
of ammonium sulphate as shown below, (figures kindly supplied by Snpeilntendent of Wheat Farms.) 


Treatment with Ammonium Sulphate. 

ITnfallowed. | 

1 

Fallov'cd. 

Per acre. 

Per cent. 

j Per a^^re. 

Per cent. 


bus. 

lbs. 


1 . bus. lbs. 1 


Experiment 1, replicated 6 times— ; 







^ ewt. at Seeding : i owt. in August 

15 

45 

105 

18 

48 

99 

None ((Control) ... 

16 

4 

100 

18 

67 1 

100 

1 cwt at Seeding ... 


21 

89 

18 

88 , 

100 

Bsnperlment 2, re{4ioated 4 times — 







1 cwt. at Seeding ; 1 cwt. In August 

16 

30 j 

106 

18 

12 

101 

None (Control) ' ^ 

IB 

.** 

too 

17 

68 

100 

2 owts. «t Seeding 

15 

i 

98 

18 

66“ 

108 
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The fact remains that the increased yields as a result of fallowing 
parallel the increased accumulation of nitrate nitrogen in the fallowed plots. 
The increased yields are undoubtedly the result of the interaction of a large 
number of factors. The factors include the improved physical nature or 
tilth of the well cultivated soil, the better moisture condition during the 
summer months, and other soil conditions which are reflected in the nitrate 
content of the soil and the resultant harvest returns. 


SUMMARY AND CONCLUSIONS. 

The fallowed and unfallowed plots at the Experiment Farm, Merredin, 
were sampled systematically from November, 1928, to December, 1929, 
and the soils examined for moisture and nitrate nitrogen contents. 

The prevailing soil was a red brown clay loam representing the type 
usually carrying salmon gum and gimlet in the virgin state. 

Two plots represented each of the conditions of fallow and non-fallow, 
and each plot was sampled at three sites, usually to a depth of three feet. 

The results of analyses are reported in the tables and in the form of 
curves. A study of these results in the light of plot yields leads to the| 
following conclusions regarding this type of soil in the Merredin district: — 

1. Fallowing leads to a substantial accumulation of nitrate nitrogen 
and conservation of moisture as well as improved harvest returns. 

2. In April, 1029, the fallowed plots contained nearly 110 lbs. more 
nitrate nitrogen per acre three feet deep than did corresponding unfallowed 
plots. This is equivalent to 550 lbs. of sulphate of ammonia or 710 lbs. 
of nitrate of soda. 

3. In April, the fallowed plots contained a greater amount of moisture 
than did the corresponding unfallowed plots. This advantage was equiva- 
lent to nearly 1.50 inches of rain distributed through the soil to a depth 
of three feet, 

4. The fallowed plots (3) gave an average yield of 22 bus. 13 lbs. 
per acre while the unfallowed plots (2) yielded only 16 bus. 6 lbs. per 
acre oi 73 per cent, of the yield on the fallowed plots. 

5. The enormous increase of nitrate nitrogen in the fallowed plots 
is due to the favourable tilth of the soil and the improved moisture con- 
ditions during the summer and autumn months. 

6. Exceptionally heavy rains in May, June, and July, 1929, eliminated 
detectable diJfferences in the moisture content of the plots under test whether 
fallowed or unfaUowed. Under these conditions the substantial advantage 
in yield of the fallowed plots, amounting to over 6 bushels per acre, seems 
asscMiiated rather with other benefits accompanying the outivation of the 
soil daring the spring, than directly with the conservation of moisture., 
The satisfactory soil ^th and higher moisture content during the summezf 
months favoured the eetivity of beneficial bacteria, as shown* by the large 
Heenmnlation of nitrate nitrogen. 
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7. The crop yields show that this soil condition proved more favouritble 
for the growth of wheat as well as for desirable bacteria. 

8. While in a dry season, or in dry districts, the advantage of fallow 
is intimately associated with the amount of moisture conserved, in favourable 
seasons the advantage seems more intimately associated with more subtle 
factors such as soil tilth and the nature of the soil solution as affected by 
the summer activity of micro organisms. 
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Fig- 2. — Fluetnations in moisture contents of fallowed and unfallowed soils to a depth of two feet at Experiment Farm, Merredin. 
The plots were sows Hay 23rd, 1929, with 45 lbs. Gluyas Early and 120 lbs. superphosphate per acre. 
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Hg. 4. — ^Fluctuations in nitrate nitrogen contents of fallowed and unfallowed soils to a depth of two feet at Experiment Farm, 
Merredin. The plots were sown May 23rd, 1929, with 45 lbs. Gluyas Early and 120 lbs. superphosphate per acre. 
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THE BEST KEPT FARM COMPETITION* 

MANJIMUP. 

M. CULLITY, 

Asrrieultural Adviser, Dairy Branch. 

This (*om))etition was made )>ossible by the generosity of the Hon. Edwin 
Rose, M.L.C., who provided a Cup for competition among the dairy farmers 
of the Manjmup district. 

The local Agricultural Society has been instriuiK^ntal in organising and 
arranging the competition. All settlers in the Manjinnip and Pemberton dis- 
tricts being eligible to compete. 

This is the second such competition to be organised in this district. The 
previous one, which the writer also had the honour of judging, was organised 
by the Jardee Settlers’ Association in 1927. 

, The following scale of points were adot)ted. This being identical with 
the scale used in a recent competition in the* Mar\ey District. 


Farm Stoc-k (preterenee given to Dairy Stock of the Zone 

Type) .. .. .. .. 50 

Pastures . . . . . . . . . . . . . . 40 

Su])i)lemeiitary Fodder Ci’ops . . . . . . . . 30 

Conservation of Fodder . . . . . , . . . . 30 

Farm Buildings and General Lay-out, including Fencing 35 
Farm Implements and Dairy Utensils . . . . . . 15 

Total Points . . 200 


Sixteen entries were received and the properties covered a wide stretch of 
country. From Mr. W. Green’s Farm, on Group 23, Manjimup, to Mr. J. 
South, Group 2, Fly Brook, Pemberton, is approximately 45 miles. 

It is to be regretted that some of the older residents didj not see fit to 
enter their farms. All the entries that were received were from farmers 
making their start as group settlers. This fact, to an extent made judging a 
little diUTicult. All these farms, with the exception of Mr. Egginton’s, were 
established at the same time. The saliiac style of buildings, fences, and 
systems of layout, were adopted in all cases, and judging had to take into 
account the neatness with which work was executed, to distinguish between 
farms. 
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Mr. Eggington’s farm has not been included in this scale of points. 
This settler has not been on his holding as long as the other entrants, and 
naturally his farm has not yet reached the same degree of development. Mr. 
Eggington has one cow only, this, of course, for his home. His farm gener- 
ally gives one an impression of painstaking effort to achieve tlie degree of 
neatness and cleanliness that prevails. Tn a year or two, when his pastures 
have hardened and are carrying stock, this farmer will have to be reckoned 
with in any similar coiupetifioii. 


The following is a list of the competitors, with the areas laid down to 
pastures and crops. 


Name. 


Nlcol, B. 
Green, W. 
Murdock, P. G. 
mellgren, W. 
Wlrth, A, 
Griffiths. W. 
Hunter, B. 
HJellgren, A. ; 
Underwood, S. 
Bailey, T. 
Nelson, G. 

Haig, B. 
Saunders, D. 
South, J. 
Goulden, H. 


I 


Area In ‘ Area in 
Pasture, j Crops. 


Acres. 

Acres. 


5 

50 

19 

37 

18 

37 

25 

40 

27 


10 

55 

23 

72 

19 

80 

23 

54 

14 

70 

9 

40 

5 

70 

8 

26 

9 

28 

22 


Address. 


Group 19, Manjimiip. 
Group 23, Manjimup. 
Group 31, Jardee. 
Group 31, Jardee. 
Group 21, Jardee. 
Group 8, Pemberton. 
Group 8, Pemberton. 
Group 31, Jardee. 
Group 5, Manjimup. 
Group 21, Jardee. 
Group 21, Jardee. 
Group 21, Jardee. 
Group 25, Jardee. 
Group 2, Pemberton. 
Group 21, Jardee. 


Included in cropping are self-sown oat crops. 


The points allotted at each farm follow in table form. From this it will 


be seen the first three competitors are as follows: — 


A. Kjellgren 

178 Points. 

D. Hunter 

174 „ 

W. Kjellgren 

172 „ 


Scale of Points. 


N aniP. 

Stork. 

Pasture. 

Supple* 

inentary 

Fodder 

Crops. 

Conserva* 
tion of 
Fodder. 

Buildings, 

Fencings, 

etc. 

Imple- 
ments and 
Balry 
Utensils. 

Total 

Kjellgren, A. 


^ 46 

37 

80 

16 

84 

15 

178 

Hunter, D. 


42 

32 

35 

18 

83 

14 

174 

Kjellgren, W. 


47 

36 

33 

18 

28 

11 

172 

Murdock, P. G. 


40 

34 

22 

26 

31 

18 

166 

Griffiths. W. 


43 

37 

28 

18 

27 

12 

166 

Wlrth, A. ... 


40 

34 

22 

18 

3.1 

16 

160 

Bailey, T. ... 


.50 

36 

14 

16 

1 31 

11 

158 

Nucol, B, ... 


48 

37 

5 

80 1 

26 

10 

166 

Underwood, S. 


41 

31 

30 

16 

24 

12 

154 

South, J. ... 


46 

33 

17 

16 ! 

24 

10 

146 

Nelson, C. ... 


42 

35 

10 

16 

23 

9 

145 

Goulden, H. 


45 

32 

. 15 

10 

24 

11 

137 

Saunders, B. 


48 

38 

' 10 

14 

22 

. 8 

135 

Green, W. ... 


40 

SO 

17 


26 

10 

128 

Haig, R. ... 


41 

36 

. 6 

•7 . 

22 

1 ^ 

no 
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BULLS IN USE, 

As all the competitors are on group holdings, the bulls conformed to the 
zone breed (Guernsey). Ten of the competitors are owners of bulls and a 
perusal of their pedigree gives one an idea of the type of animal being 
used. 


Name of Owner. 

Name of Bull. 

Production of Bull’s 
Dam. 

Hunter, D 

Denmark Faithful Cliief (Reserve 
Champion, Perth R.A. Show, 1029) 

4071bs. fat. 

Nelson, C. 




Robin of Nundorah (Champion, Perth 
R.A. Show, 1929) 

400-96 lbs. fat. 




Mlnnamurra Prairie Don 

442 lbs. fat. 

Nlcol, B 

Denmark Favourite Chief 

407 lbs. fat. 

Griffiths, W 

Koojan Mc^es 

410 lbs. fat. 

Kjellgren, W. 

Minnamurru Handsome Bay 

360-78 lbs. fat. 

KJellgren, W. 

Minnamurra Hector 

221-0 lbs. fat. 

Bailey, T 

Minnamurra V'‘alent.ine (1st Prize, 
Novice (.'lass, Perth ll.A. Show, 1929) 

238-51 lbs. fat. 

South, .1 

Minnamurra Charter 

320 lbs. fat. 

Wlrth, A. 


... 

Roland of Koojan 

251 lbs. fat. 

Underwood, 8. 



... 1 Murosk Priam 

242-44 lbs. fat. 


DAIRY COWS. 

In practically all cases, the stock inspected wore in good condition, but 
in one or two instances, odd cows were low in condition, while in some herds 
the provision of a stock lick would have done the little necessary to have 
gained full points. 

Here, again, the effect of the pure bred herd bulls may be seen. Below 
in Table 4 will be seen an analysis of the stock on the farms, the number 
of first-cross cows in profit, and the number of younger animals coming on. 
I must make special mention of the foresight of Mr. R. Nicx)l in obtaining 
a number of grade heifers when opportunity offered about eighteen montha 
ago. To-day Mr. NicoFs position is that, of a total number of 28 cows in 
milk, sixteen are first-cross heifers, and of a total number of fifty-five head 
of cows, heifers, and calves, there are forty two-grade Guernseys. 

A perusal of the table below will give some idea cf the extent to which 
grade heifers will become available. 


Name. 


Nicol, R. 
Nelson, C. 
KJdlgren, A. 
Kjellgren, W. 
Qoulden. H. 
Bailey, T. 

Haig, k. 

WIrto, A. 
Vuxdoek, P. G. 
Saonden, D. 
Griffiths, W. 
Hunter, i). 
Underwood, S. 
outh, J. 


I Total 
CO^^'8, 

I Heifers 
! and 
j Calves. 


55 

25 

22 

27 


20 

12 

21 

18 

21 

27 

27 

34 

16 


Total 

Cows 

In 

Mtlk. 


16 

12 

16 

14 
10 

7 

15 
10 
13 
12 

16 
26 

0 


Guernsey Grade. 


Cows in 
Milk. 1 

Heifers, j 

^ Calves. 

^ Total. 

16 

14 

12 

42 

3 


6 

9 

5 ' 


7 

IZ 

5 

4 

6 

U 

1 

5 

6 

12 

4 

2 

7 

13 

1 


3 

4 

t 

‘*2 

2 

5 

1 

3 

5 


3 

4 

2 

» 

2 

6 

3 

11 

3 

3 

6 

12 

1 

6 

2 

9 

2 

4 

2 

6 
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The value of the Zone {System of dairy herd improvement will be de- 
monstrated in an even more convincing manner as time goes on. When* 
herds, where continuous use of one breed of bull has been made, are com- 
pared with those where the breed has been frequently changed, the demon- 
stration is complete. 

The rearing of calves does not present any difficulty to any of the 
competitors. Through the wise policy of avoiding over-stocking, sufficient 
run is available for the young stock. The existence of a close market for 
cream, ensures the separation of the milk at home and the utilisation of the 
skim for the feeding of calves and pigs. In all cases the rearing of the 
young stock reflects great credit on the competitors. 

PIGS. 

As yet, this adjunct to the running of milch cows is not receiving the 
attention it warrants. The absence of whole milk depots and cheese factories 
means that the farmer has his skim milk for feeding. While tne majority of 
the competitors have one brood sow or more, one or two have not any, and 
as a consequence are losing a sum which in their circumstances may be called 
considerable. Even where brood sows are ke))t, the treatment and housing 
is not what is desired. Messrs. Bailey, Hunter, and Green show the way in 
t^his respect. Proper shelters should be erected, and farmers should remember 
^at pigs are essentially clean animals. Where paddocks are sub-divided, so 
that the pigs may be changed around, allowing the shelters to sweeten and 
providing the pigs with pasturage, best results follow. 

Where pigs are confined to sties, insanitary conditions are likely to arise, 
and in the winter months as often as not, the sties become sloppy, thus mak- 
ing conditions favour-able for an outbreak of pneumonia. Further, to this, 
sloppy, insanitary sties are a source of danger to the people who have to 
work near, or in them. 


PASTURES AND CROPS. 

A good pasture will contain a mixture of grasses and clovers. Luxuriant 
growths of sub-clover were inspected on each holding. Only to a small 
extent in a few paddocks was there any sign of a mixed pasture. Mr, A. 
Kjellgren^s flat in the front of his house, being an example of this, 
in fact, is a good example to the other competitors in the utilisation of flats 
not being used for cropping. This flat, though small, carries Mr. Kjellgren's 
stock for a. great part of the summer. Some small shade trees are appre- 
ciated by the cattle, as is the permanent stream oE running water. 

Subterranean Clover forms the bulk of the herbage and is gradually 
crowding out the smaller clovers and grasses. Where this is so, the weeds 
in the pastures, ferns, dandelions, scotch thistle, etc., receive attention from 
the stock. 

Some good examples of sowing on the bum were seen, particularly that 
on Mr. W. Griffiths^ property. Group 8, Pemberton. Here ten pounds of 
clean seed was sown and was top-dressed with two and half hundredweight 
of super, in two dressings. This now is covering all the ground. Tho total 
cost to bring it to this stage was onlv £3 per acre, as against £15 to £20 
under the old system. A point pf interest here was a section sown on the 
bum, but seeded with Subterranean in the burr. One and a-half bags per 
acre of burr were used. Here the result, thonc^h good, was not nearly equal 
to where clean seed Was used. A bag of burr will contain from five to 
twenty pounds of clean seed. So that one can see the comparisons of burr 
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against clean seed are not fair unless the seed content of the burr is known. 
Bearing this in mind, farmers are warned against buying in the burr, as 
the variable seed content, weed seeds are spread with eggs of the Lucemu 
flea, and Ihe red-legged velvet earth mite. 

To provide a change from clover one competitor, Mr. W. Kjellgren, 
followed a wise course. About twenty-two acres of oats were sown and all 
^ has been grazed. Mr. Kjellgren knew when he was sowing about how much 
he would require to cut for hay (about eleven acres) so that he has been 
able to graze eleven acres the whole season, so giving his cows in these pad- 
docks a mixture of oats and clover. In all cases top-dressing with super, in 
the autumn was carried out and in some cases a second spring top-dressing 
was given. 

The main winter crop, supplementary to the Subterranean Clover was 
oats. About fifteen acres being sown on an average on each farm. Two 
small crops of wheat were sown; five acres of Canberra by Mr. A. Kjell- 
gren was sown very late, and will not yield a big crop ; five acres of Nabawa 
by Mr. R. Nicol, w^as a very fine crop and will return a good cutting of hay. 

Lucerne is not receiving the artention it warrants. This crop has been 
proved to be a reliable one, providing the farmer gives it reasonable care. 
In all twenty acres are being utilised by competitors for this crop. 

Other crops to receive attention Avere rape by Mr. AV. Green, for his 
pigs ; barley for early feed, by Messrs. Wirth, Hunter, and Murdock ; turnips 
and sweeds by Messrs. Wirth, Nelson, and Saunders. 

All Avere preparing land for sunimer crops, maize, Sudan grass, millet 
and mangolds. The necessity for early cultivation of those crops should 
lie ^tressed. Tlie resultant conservation of inpisture achieved by early and 
thorough cultivation will often mean the diHerence betAveen success and 
failure. 

CONSERVATION OF FODDER. 

On each holding was inspected varying quantities of hay, lucerne, clover, 
and oats, being utilised for this purpose by farmers. Mere one may 
stress again the advantages of lucerne in as much as this crop gives green 
feed, when it is most needed and can be cut for hay when clovers and 
grasses are abundant. Some excellent hay Avas seen^ particularly the clover 
hay of Mr. P. G. Murdock. This Avas beautifully made, little leaf being lost, 
and an excellent colour and aroma being achieved. AVith reference to this 
one might stress the importance of getting the clover hay into the stack 
quickly, or if carting in has to be delayed owing to pressure of work, then 
the importance of making large cocks in the field. Wliere tlie clover lies out 
in windrows in the usual hay-cutting weather, the material becomes bleached 
and brittle. This applies also to the material when it is made into small 
cocks. In good weather clover hay can be in the sheds in three days. 

As a general rule, the oat crops are cut much too late. In fact, the^ 
crops are almost ready for threshing, so that the stalks are little better than 
straw, and much grain is lost in handling. 


BUILDINGS AND GENERAL LAYOUT AND FENCING. 

In this section thirteen of the fifteen competitors have buildings conform- 
ing to the same pattern. The two differing being the first two prize winners. 
Mr. Kjellgren has the regulation group milking , shed, hay shed and dairy^ 
but these he has had erected with a view to neatness and ease in \rorking. 
Extra to this he has erected a two-storey bam. The upper storey being a 
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Iia^ loft, whilst the lower is cart and machinery shed and stables. Mr. 
Kjellgren^s buildings are also conspicuous for the cleanliness of their sur- 
roundings. Mr. D. Hunter has a regulation shed which he does not use, but 
has erected another longer building with a loose box for his bull. His stables 
and hay shed are separate. All are strongly built and are neat. 

DAIRIES. 

Settlers must remember that the quality of the butter made in our 
factories is influenced primarily on the farms. It is impossible for the most 
up-to-date machinery to make a high grade article if the farmer is neglect- 
ful and dirty. With the handling of milk and cream too much care can 
never be taken. Because only a small number of points were allotted for 
dairies, settlers must not look upon this side of the farm as of little im- 
portance. 

During my inspections two dairies stood out above the others ; these were 
those under the supervision of Mrs. A. Kjellgren and Mrs. Wirth, and 
both ladies are to be complimented on the high standard attained. 

One aspect of the competition to which consideration was given, although 
it was not actually listed separately, was the matter of water for stock. This 
was included in the section ^'Layout.^^ The provision of water, particularly 
during the summer time, is of utmost importance to all stock and in particular 
milking stock. 


GENERAL REMARKS AND CONCLUSION. 

During the visits of inspection I was very pleased to note the friendly 
rivalry that was apparent and also the endeavour to excel and imf)rove. If 
all such competitions are as fortunate in the entrants, then the task of the 
judge is made so much easier. 

One or two points may be noted before concluding. 

(1) Pastures. — Farmers should endeavour to encourage the growth of 
grasses and not rely on sub. clover only. They may sow more oats than 
they require to cut for hay, or Perennial and Wimiuera rye grasses and 
Cocksfoot with their oats, or may broadcast the grass seeds on a field culti- 
vated in early autumn. 

(2) Sowinf! of Oats and Barley for Early Autumn Feed. — ^Por early 
feeds, BurPs Early or Mulga Oats will be found to give good results if sown 
in time to germinate with the early rains. 

(3) Cutting of Hay and Silage at the proper time and Curing Cor- 
rectly, where Silage is being made. — See that it is made without encroach- 
ing on to the hay-cutting season. Silage cannot be made profitably if the 
crop is ready for hay cutting. 

(4) Early and thorough Cultivation for Summer Crops, — ^Early and 
thorough cultivation for summer crops will mean that the crops start away 
well and that sufficient moisture ^nuII be held in the soil to ensure a good 
crop. 

(5) More attention can be directed to pig raising and the smaller side 
lines, potato growing, vegetables, if only for home use. The provision of 
a few fruit trees for the home. 

(6) Shelter should be arranged for stock for both summer and winter. 
The stock will appreciate it and pay for it. 

In conclusion, I wish to express my thanks to the competitors for the 
ready way they have met me ^th what information was* desired and other 
toourtesies extended. * 
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INTERIM REPORT ON THE PROTECTION OF YOUNG 
QTRUS TREES FROM FROST 

E. R. West, Griffiths Research Station, N.S.W. 

(Courtesy of the Council of Scientific and Industrial Research.) 

During the winter of the year 1921) an expoiiinent was carried out to 
test various methods of frost protection for young citrus trees. Owing 
to the great individual variation in the susceptibility to frost of trees 
treated in any one particular way, the results were in some respects in- 
definite; nevertheless, results were obtained which seem of sufficient im-- 
portance to record. 

Continued low tenipeniturcs or \ery scivere frostvS will kill citrus trees; 
on the other hand, good commercial fruits are not grown in the tropics, 
so that commercial citrus growing is limited to more or less subtropical 
regions, which, as a general rule, are subject to frosts during the winter. 
Should these frosts be severe, damage will be done either to the fruit 
or tree. Comparatively severe frosts will destroy the fruit, and very 
severe frosts will defoliate the mature tree, and may even kill the main 
branches. The only known practicable method of preventing such damage 
is by orchard-heating, but this method is so expensive as to render it 
doubtful whether such expenditure is profitable. If the chances for the 
occurrence of many frosts of such intensity .are very great, the locality 
should be considered unsuited to citrus culture. Young citrus trees are 
'very much more susceptible to frost than old trees, and frosts that do 
no damage to either the fruit or foliage of old trees may completely kill 
young trees. In almost all citrus-growing districts, during some seasons at 
least, frosts serious enough to damage young trees occur, so that a method 
of treatment that will prevent or lessen the risk of frost damage to young 
trees, other th.an orchard-heating, wliich is too expensixe, would he of great 
value. 

Many methods of protecting plants from frost are in common use. 
Methods that depend on covering the plant with an insulating material, 
or with a screening material, are suit.ahle for young citrus trees. They 
include— 

(1) Smudge fires that will cover the orchard with a dense smoke 

screen, which will intercept the radiant heat given off by 
, the plants and the soil on a frosty night. Such fires are not 
to be confused with fires used in orchard-heating, that are 
sufficiently numerous to actually warm the air, and in this 
way keep up the temperature without the creation of a smoke- 
screen. Sufficient evidence has not been adduced to show 
that smudge fires are of any use at all in frost protection^ 
and reliable opinions now deny any benefit due to a smudge 
(1), so that the use of smudge fires need be considered no 
further. 

(2) Covering part oi the whole of the tree with straw, hessian, 

or some such material. Some protection from frosts should 
be expected from such treatment. The question arises as to 
the most efficacious method of eovering the tree, and the de- 


(1) Hume, H. H. (1926). The Cultivation of Citrus Fruits, p. 337, Macmillan £ do. 
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insulating materials retarding the conduction of heat from the tree to 
the colder exposed surface. 

The effects of the mounding with soil were interesting. Ta))le 1 shows 
that ten out of a total of seventeen trees had their branches destroyed^, 
but the main stems protected by the soil survived. It was noticed that^ 
almost without exception, where soil was mounded up around the stem, 
the bark was destroyed just where the stem emerged from the soil, but 
a few inches below the soil the stem was quite healthy. It appeared that 
the injury at this part was more severe and more general than in the 
other treatments where no soil was mounded up. It would, therefore, 
appear that mounding up with soil is a very sure protection against frost 
for that part of the tree covered with a few inches of soil, but greatly 
increases the liability to frost of that part emerging from the soil. It 
is well known that the most susceptible part of the citrus tree to frost is 
the union of the scion and stock. This has always been explained by the 
assumption that the union is a naturally weak part of the tree. May it 
not be that frost injury is greatest at this part, because under ordinary 
conditions it is near the surface of the ground? 

It is evident that placing a hessian sack over the tree is in some 
way injurious, as trees treated in this way suffered more damage from 
frost than unprotected trees. The hessian bent the foliage over, and 
probably gave very little protection to much of the foliage, as the twigs 
were pressed against the hessian which was coated with frost crystals on 
frosty nights. It is possible that a hessian screen supported on frame- 
work over the trees in such a way that the hessian does not come into 
contact with the 1‘oliage may give better results; but such an arrangement, 
even if found to be satisfactory, would probably be too expensive. 
Although not apparent from the I’esults suinm/irised in Table JT. the tarred 
hessian was even more injurious than the untreated hessian, as it was 
noticed that the foliage died much sooner under the tarred hessian. This 
may have been due either to the more complete shading or to a direct 
chemical injury. Trees completely enveloped in straw appeared to gain 
some measure of protection, but as only nine two-year old trees were used 
in this treatment, no great reliance can be placed on the results. 

It is possible that in the case of most protective coverings, the final 
effect is, broadly, the result of two opposing factors. Checking the fall- 
ing in temperature of the tissues of the tree is a beneficial factor, while in- 
terference with photosynthesis, aeration, and other processes is a detri- 
mental factor, inasmuch as a certain weakening of the tree results, and 
it would appear from observation that a tree in any way weakened, such 
as by partial wilting, presenc<» of excess salt in the soil, or by poor nutri- 
tion, or mechanical injury, is more susceptible to frost injury; so that 
the amount of benefit or otherwise that any protection affords is depend- 
ent on the relative intensities of these two factors. It has been noticed 
also that tissue which seemed quite healthy when coverings were removed, 
died later after exposure. This point, however, requires further investiga- 
tion. In this connection Hume (4) advises against completely burying the 
tree in soil on account of^the resultant injury. 

It cannot be said that these results are as yet very conclusive. It is 
evident that where only small differences exist a very much larger num- 
ber of trees should be used than were here available. It is hoped to re- 
peat similar trials in Ihe future; but certain difficulties exist. 


<4) eA. 
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Firstly, an orchard having recently planted uniform trees, and situ- 
ated on level land free from any influences likely to cause differences in 
frost liability in different parts of the orchard, is required!, and such an 
orchard is very difficult to find. 

Secondly, the success of the trial will depend on whether frosts suffi- 
ciently severe to do much damage occur, and after all, the chances are of 
course against this in a citrus-growing district. 


SUMMARY. 

A trial was made of different methods of protecting young orange 
trees from frost. It appeared that — 

(1) wrapping a few thicknesses of paper round the stem gave very 

effective protection; 

(2) mounding soil up round the stem was effective protection to the 

stem, but increased the injury to the branches; 

(3) protecting the stem with a cylindrical wire-netting frame 3in. 

in diameter covered with hessian was less effective; 

(4) placing a hessian bag either tarred or not tarred over the tree 

was distinctly detrimental. 

It is felt, however, that further trials could be carried out with ad- 
vantage. 

table I. 


Age ol Tree when Planted. 

1 

Dead. 

years. 

2 3 

Dead to Bud 
Union. 

years. 
12 3 

Stem Alive. 

years. 
12 3 

Unaffected. 

years. 
12 8 

Total. 

1. — No Protection 

S 

3 3 

0 

2 0 

0 

1 

0 

0 

5 

0 

17 

2. — Hessian over Wire 

s 

1 0 ' 

0 

2 0 




2 

8 

1 

17 

S.— Paper round Stem 

1 

1 0 

0 

1 0 




0 

12 

1 

16 

4. — ^Mound of Soil 

0 

0 1 

1 

1 0 

2 

8 

0 

0 

4 

0 

17 

— ^Hessian over Tree 

1 

8 0 

2 

a 0 




0 

1 

0 

17 

6. — ^Tarred Hessian over Tree ... 

2 

7 2 

0 

3 1 

0 

2 

0 




17 

7. — Straw over Tree 

5 

3 0 



0 

2 

1 

0 

4 

1 

16 

Total 

15 

23 6 

3 

14 1 

2 

13 

1 

2 

34 

3 

117 


— 

Dead to 
Union. 

St-ern 

Alive. 

Number. 


Proportion 

of Total. 


No Treatment 

•5 

•5 

11 

Hessian over Wire 

■3 

•7 

11 

Paper^round stem 

•1 

•9 

14 

]C6und;;]ot Sdl 

•1 

•» 

13 

Hessian over Tree 

•» 

•1 

14 

Tarred Hessian over Tree 

•8 

•2 

12 

atrawjover Tree 

1 

•3 

•7 

9 
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THE BACON PIG. 

G. K. Baron-Hay^ 

Superintendent of Dairying. 

In closely settled areas where dairying is carried on as the principal 
source of revenue, the rearing and fattening of pigs should prove a profit- 
able sideline. 

While specialised pig farms do exivst on which large herds of pigs are 
kept, the general rule is for pig-keeping to be associated with some other type 
of farming. This point was particularly stressed by the Imperial Economic 
Committee when submitting their report on Pigs and Pig Products within 
the Empire last year. 

This fact is specially of value in Western Australia to-day. in view of 
the efforts being made to develop the extreme South-West portion of the 
State. 

Since the inception of the Group Settlement Scheme, some 1,750 dairy 
farms have been created, in addition to private settlement which is not in- 
considerable. The problem of stocking this large number of holdings with 
dairy cattle has been difiicult. It has proved quicker to produce new areas 
of pasture and to grow fodder crops than to breed the necessary dairy cattle 
to consume this pasture. In the opinion of the writer, dairy farmers, especi- 
ally those recently established, must look for othei* sources of revenue— in 
addition to butter-fat production and other means than through milch cows. 
— to transfortn green fodder into marketable products. 

The two primary products for which then' is a ready market in tluB 
State to-day are: — 

1. Milk products — butter, cheese, etc. 

2. Pig products — pork, ham, bacon, etc. 

The following table shows local market for pig products. 

1924-25. 1925-26. 1926-27. 1927-38. 1928-29. 
£ £ £ £ . £ 

Consumption ,. 356,426 402,877 300,438 341,835 358,273 

Production 137,221 227,405 133,770 147,473 132,400 

Local market available .. 219,205 175,172 166,668 194,362 225,873 

Pig farming has not progressed in Western Australia commensurate 
with the increase in dairy cattle, or with the development of the South-West 
portion of the State. 

From the accompanying graph it is seen that the number of pigs has 
fluctuated greatly from year to year, but has remained on the average con- 
stant, while the number of dairy cows has shown a continued increase. 

This rapid fluettiation of the pig population is in itself an argument in 
favour of developing the pig industry, indicating as it does the capacity of 
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the pig above all other farm animals for rapiil reproduction. The eow is only 
able to increase at a very slow rate in comparison, as is shown in the follow- 
ing table: — 

Annual Increase. 

Per cent. 

Cattle 80-90 

Sheep . . . . . . . . 95-115 

Pigs 1200-1800 

Several reasons are advanced for the apparent unpopularity of the 
pig industry: — 

1. Fluctuation in the prices of pig products. 

2. Fluctuation in prices of feedstuifs, being an indirect cause of 3. 

3. The change of pig population from the Wheat Belt to the dairying 

districts of the State. 

4. Disease. 

1. Fluctuation in the price of pig products is not a lucal phenomena, 
but is apparently a feature of the world trade in these products. In Euro- 
pean countries an attempt has been made to work out a definite periodicity 
curve for the prices of pig products, and investigations* have shown that 
a definite “cycle” can be observed between high prices and low production 
and low prices and high production. These “cycles” vary from three to 
four years. This fluctuation is ascribed tentatively to rapid over-production, 
causing a fall in price, and as rapid a fall in production consequent on 
dissatisfaction with the low prices, causing a scarcity and consequent rise in 
price. Owing to the rapidity with which the number of pigs can be in- 
creased, the whole “cycle” takes approximately four years. 

However, at present this condition of affairs does not occur as far as 
this State is concerned, as a local market for pig products exists of approxi- 
mately £225,000, which market is continually increasing. 

2. Fluctuations in prices of foodstuffs. Suggestions have been made 
that periodical fluctuations in the pig population have been caused by the 
price of the main feeding stuffs, in this State wheat or its products. This 
may to a certain extent be true, but an elaborate examination in Germany 
into the prices of foodstuffs and the stocks of pigs discounts the theory that 
there is a close association between the “cycle” of pig production and the 
prices of foodstuffs. 

On only a few farms in this State has an attempt been made to provide 
the majority of foods required for the production of bacon, and these farms 
are more or less free from the effects of fluctuations in the prices of food- 
stuffs, particularly pollard, which, in the Dairy Belt, has been the main con- 
centrate fed to pigs. This subject will be dealt with at a later date in this 
Journal. 

3. One effect of the high price of wheat, which has ruled until recently, 

has been the transference of the pig populatiojn from the Wheat Belt area 
to the Dairy Belt. Wheat farmers have found it as profitable to sell any 
“seconds” or “m^ked” wheat on the local mark^ to feeders, and so avoid 
the labour entailed in feeding pigs. With the rapid development of the 
Dairy Belt, increasing numbers of pigs are being bred on dairy farms, and 
it is to the South-West that b§con factories must in the future look for their 
supplies, ’ ' 

♦ “Plgf Pig Prodttcta* 1929,'* Report of Imperial Bcpnomic Committee. 
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4. Disease has been advanced as a reason for the fluctuations in our 
pig population, but this State has been remarkably free from serious disease 
during the period under review. The outbreak of swine plague in 1927, 
though causing a great deal of inconvenience to farmers in the affected area, 
caused a depletion of not more than 2,000 head of pigs. This outbreak, 
through creating a fear of disease in the minds of farmers, no doubt did 
act as a deterrent on those who may otherwise have developed the pig>raising 
side of their operations. 

The percentage of pigs condemned for disease at the abattoirs now, 
however, is very light, approximately one per cent., pointing to the healthy 
condition of our pigs as an average, the principal disease being tuberculosis. 

Whatever be the cause or causes of the fluctuations mentioned above, 
there is no doubt that farmers have practised an “in-and-out” policy in their 
pig-farming, endeavouring to come into the business at the top of the 
market, a policy which benefits only tliose who remain constantly in the 
business and can sell their weaner pigs at high prices. A moment’s reflection 
on the price of weaner pigs during the last 18-20 months indicates how 
profitable these have been to breed, weaner pigs having fetched as high as 
30s. per head. 

It is believed that by developing the pig industry on sound and system- 
atic lines, dairy farmers, and in particular those on recently developed farms 
such as under the Group Settlement Scheme, can convert much of the produce 
grown on the farm into a marketable product, namely bacon, where difficulty 
would be experienced in doing this should reliance be placed on the cow only 
which, as has been shown, increases at a low rate, and are difficult to procure. 

It is not sufficient, however, to grow pigs and sell them. It is necessary 
to produce the article required by the trade. With this end in view’, the Hon. 
Minister for Agriculture (Mr. H. Millington) recently called a conference, 
inviting members of the bacon trade to discuss this question and arrive at a 
uniform policy, so that farmers throughout the State may have a definite 
line on which to work. 

The following were present at the conference : — Hon. Minister for Agri- 
culture (Mr. H. Millington), Director of Agriculture (Mr. G. L. Sutton), 
Superintendent of Dairying (Mr. G. K. Baron-Hay), Mr. Gray, Manager 
Stock Department, Elder, Smith & Co., Ltd., M. T. Wilding, President, and 
Mr. W. G. Burges, Councillor, of Royal Agricultural Society, Messrs Reid 
and Robinson, representing Poggitt Jones Pty., Ltd. Messrs. Bantock and 
Watson were imable to attend. 

Type of carcase , — It was unanimously decided that the type, conforma- 
tion, and general quality of carcases which meet the requirements of bacon 
curers also meet those of the pork trade, and vice versa. 

It is undesirable and there is no need to introduce complications into 
pig production by requiring farmers to produce two distinct types of pigs 
according to whether they wish to supply the pork or the bacon market. In- 
sofar as any variations exist in carcases demanded by these two sections of 
the industry, such variations are those only of weight and not type, given 
proper metiiods of feeding. This decision is of outstanding importance, a§ 
it is often assumed that different breeds or crosses are required to produce 
ammals heat suited to the pork and bacon markets respectively. 



JOURNAL OF AGRICULTURE, W.A, [Mar., 1930. 


150 


It was decided that carcases for the pork or bacon trade should conform 
to the following specification: — 

DESCRIPTION OF STANDARD CARCASES FOR PORK OR BACON 
IN WEST. AUSTRALIA. 

The carc4ise must be that of a properly fed castrated male or virgin 
female pig. 

The middle portion from the first rib to the hip or aitch bone must be 
long. The fore end must be light, with a light head and neck, and the hams 
well developed. Ribs must be well sprung, that is to say, they must not slope 
rapidly from the back bone, but cle.arly indicate where the back leaves off 
and the side begins. The line of the back must be slightly arched from head 
to tail, and not dished or humped over the shoulder. The neck must be of 
medium length and devoid of crest. The shoulders must be smooth, slightly 
rounded from side to side over the top and very compact. The back fat 
should be even, without pronoimced thickening over the shoulder, and it 
should taper slightly from the shoulder to the rump, and should not be 
greater than 1 % inches at the shoulder in the bacon pig. 

The underline must be straight and thick throughout its whole length, 
entirely free from flabbiness or distention of the flank. Thick lines pr streaks 
of fat should he absent from the visible portion of the lean, and indications 
of leanness must be visible between the I’ibs. 

The shanks must be short, bone fine, and the fore hock and ham free 
from wrinkles. The flesh must be carried well around the bone, leaving no 
bareness inside the thigh and well down to the knee and hock joints. 

The vertibrae must be of a flesh pink colour and flinty in texture. The 
proportion of lean to fat must be good. The fat should be white and firm to 
the touch; when pressed with the thumb, an indentation should be formed 
which remains visible for a few minutes after pressure has been removed. 

The texture of the lean must be fine grained, and not rough or fibrous. 
There must be no excess of internal fat — the kidneys should have a thin 
covering of fat. 

The rind must be thin, flesh coloured, perfectly smooth, pliable and free 
from deep-rooted bristles, and must be devoid of any skin pigmentation. 
There must be no indication of black bristles and no sign of seedy cut. 

The following carcase weights were decided upon as being in most de- 
mand by the trade, and most profitable to the producer: — 

Carcase weight. Live weight. 


lbs. lbs. 

For Porker . . . . 50-70 72-100 

For Bacon — Grade 1 . . 100415 143-164 

Prime . . 116-130 165-186 

Grade 2 .. 131-140 186-200 


Farmers are not advised to market porkers of a less carcase weight than 
50 lbs. or a greater weight than 70 lbs., although many such pigs are con- 
tinually being forwarded to the sales. It is more profitable to “run” a pig 
over 70 lbs. to the bacon stage, as it is from this weight onwards that a pig 
shows the greatest d^ly gain. This weight is also an “out size” and not in 
demand by either the pork butcher or the bacon curer. ' 
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The following table grives the relative value per lb. of carcases at the 
weights shown, and demonstrates clearly the advisability of keeping within 
the grade weights as recommended above; — 

Value |)er carcase 


Carcase weight, 
lbs. 

Value per lb. 

at top wreight. 

£ s. d. 

50-70 . . 

lOd. .. 

. . 2 18 4 

100-115 . . 

8d. . . 

3 16 8 

116-130 . . 

8d. . . 

4 6 8 

131-140 . . 

T'Ul. . . 

. . 4 10 5 

141-150 . . 

7.1d. . . 

. . 4 13 9 

151-160 . . 

6d. . . 

..400 

161-180 . . 

41d. . . 

.. 3 7 6 

A pig weighing 140 lbs. 

carcase w’eight fetches 3s. 9d. more than one 


of 130 lbs., and lias to be kept at least 10 days longer. 

A pig of 150 lbs. weight fetches 3s. 4d. more than one at 140, and 
7s. Id. more than one at 130 lbs., and has to be kept 10 days and three weeks 
longer respectively. 

Carcases conforming to the description given above produce a high 
proportion of the best cuts whether as pork, or bacon, and are the product 
of selective breeding and proper feeding methods. 


A Pure Bred Berkshire Boar. 



The Pure Bred Berkshire Boar Is recommended for “Grading-up’* 
herds of any breed, and is particularly desirable for mating with Tam- 
worth or Tamworth Grade Sows for the production of bacon. 


The task of the farmer is to supply the carcase thus described, which 
involves two factors: — 

(a) Breeding. 

(b) Feeding, to be considered in a later issue of this Journal. 

Breeding , — The question of breed was considered also by the conference 
mentioned above. It was unanimously agreed that, for West Australian 
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conditions, a combination of the Berkshire and Tamworth breeds yielded the 
best bacon pig, and also an excellent porker. 

The ideal pig would be obtained by the production of the breeding sow 
from mating pure-bred Berkshires with pure-bred Tamworths, and mating^ 
the sows from this cross back to a pure-bred Berkshire boar. This is known, 
as the “Berkshire-Tamworth Comeback.” 

Opinion differs as to whether a Berkshire sow should be mated with 
a Tamworth boar, or vice versa, to produce breeding sows for bacon purposes, 
excellent results having been obtained by each method. The writer prefers 
the Berkshire boar being mated with a Tamworth sow. This cross yields-, 
an eai'ly maturing pig. The sow^s are prolific, good mothers, and suited to 
conditions in this State, and in the opinion of bacon curers produce a car- 
case required by the trade. 

In grade herds of various breeds, the pure-bred selected Berkshire boar 
is recommended for “grading up” and the production of bacon pigs. 

A Pure Bred Tamworth Sow. 



This type of sow, mated with Pure Bred Berkshire Boar, product'^ 
progeny suitable for both pork and bacon trades. Female progeny mated 
with nn unrelated Pure Bred Berk, hire Boar produce the ideal bacon pig. 


It is also strongly recommended that,, in using representatives of th© 
above breeds, care should be taken to select animals of good type, particu- 
larly with the Berkshire boar being used to produce bacon pigs. This animal 
should show in his conformation as many of the desirable points as possible 
mentioned in the description of the carcase above, and must be pure bred, 
the only proof of which is registration in the Herd Book. 

In order to produce standardisation within the pig industry, great im- 
portance is attached to the selection by the farmer of a suitable breed or 
cross, which principle is considered Uie foundation of the trade. 

The above recommenda^on has been based <m purely commercial con- 
siderations,; tmd concentration on two breeds or crosses, which supply tho 
demands of market, is Undoubtedly preferable to diversity. 
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SOME PARASITIC AND NON-PARASITIC CAUSES OF 
^iEMPTY" or "TIPPED^ HEADS IN WHEAT* 

H. A. Pittman^ B.Sc.Agr., 

Plant Pathologist. 

There are a number of different causes of the presence of ‘^empty^^ or 
“*Vhite’^ heads in wheat crops at luirvest time. In years with normal rainfall 
.and normal climatic conditions the most serious are various kinds of root- 
and stem-attacking fungi, such as those causing the diseases known as *‘Take- 
all^^ {Ophioholus graminis, Sacc.), ^^Root-roP^ {Wojnowicia graminis 
(McAlp.) Sacc. & D.Sacc.), and “Foot-roP* {Helminthosporhim sativum, 
Pammel, King and Bakke).* Frost during the flowering period, insufficient 
•depth of soil, water-logging, water deficiency, insufficient mineral substances 
auch as phosphoric acid, excessive wind action, and excess ^‘salt,^^ wood ashes, 
or “alkali^’ in the soil, may also cause the occurrence of more or less com- 
pletely empty heads in wheat crops. 

In very dry seasons like that just passed, ‘^Take-alP’ and kindred 
diseases are usually at a minimum, and the chief cause of either ^‘empty” or 
tipped’^ heads is a comparatively dry soil, combined with strong wind- 
action round about the time of development and flowering of the wheat 
heads in the spring. 

WIND ACTION AS A CAUSE OF EMPTY AND TIPPED HEADS 

IN WHEAT. 

Following abundant rains over almost the whole of the wheat belt in 
Western Australia during the winter months of the season 1929-30, the 
ensuing spring was unusually dry and characterised by more or less eon- 
finuous, hot, drying winds. As a consequence, the much-hoped-for yield of 
•50,000,000 bushels did not eventuate, and at the present time the indica- 
tions are that the total returns wOl be in the vicinity of little more than 
38,000,000 bushels, t Early in November, after a spring unprecedented for 
dryness in many districts over a period of more than thirty years, the 
estimated yield stood at 35,000,000 bushels, but the unusual advent of 

* The use of the terms ‘ * Root-rot ' ' and ‘ * Foot-rot * * in the restricted sense 
used throughout this article was suggested by W. M. Came, formerly Economic 
Botanist and Plant Pathologist to this Department, in an article entitled 

**Root-rot and Foot-rot of Wheat in the December issue of this Journal for 
1927, page 483, as follows: — '' This article is intended to draw atten- 

tion to two diseases somewhat resembling Take-all and often confused with it. 
•One of these is due to Helmmthosporium sativum, which causes the condition 
known as Foot-rot, and the other to Wojnowicia graminis, which also causes a 
foot-rot, but for which the term Root-rot is suggested. It must be understood 
at once that all three fungi cause a root or foot-rot disease, and the terms used 
axe simply for convenient distinction.'* The article referred to has been 
freely used in the preparation of the latter part of this paper, and the sugges- 
tion re the restricted use of the terms ** Root-rot" and "Foot-rot" adopted. 
—H.A.P. 

+ This is, nevertheless, a record harvest for the State, the highest previous 
yield having been 36,370,219 bushels from 2,998,523 acres in 1927-28. l^e high- 
-est previous acreage under wheat for grain was 3,343,530 acres in 1928-29, in 
which season 83,790,040 bushels were harvested. — ^H.A.P. 
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unexpectedly heavy downpours during that month revived many o£ the later- 
maturing varieties, and added several million bushels to the haiTest. Owing 
to the special effort put forward by fanners on the occasion of the State’s. 
Centenary (1029), 3,509,010 acres were sown and the 50-million bushel 
yield was apparently not beyond the possibility of attainment, given a 
normally good season. That the failure to come within a reasonably close 
distance of the goal was due almost entirely to an unusually unfavourable 
spring and early summer, few will doubt. On the 17th October, 1929, when 
the writer was en route to the Experiment Farms at Merredin and Southern 
Cross, many of the (roi)s in ear adjoining the railway line were little more 
than a foot in height from Spencer’s Brook eastwards, instead of standing 
some 2V^-3 feet higli. 

Much of the wheat was veiy obviously “tipped,” i.e., the tips of the 
ears were Avhitened, under-developed and devoid of grain. (See Pigs. 1 and 2.) 



Fig. 1. — ^Wheat heads showing the effects of hot, drying winds, at, or about, the . 
lowering period. The two outside heads are normal, all the others show a greater or 
less amount of injury by wind action. The two heads second from the right and left, 
respectively, are completely whitened and free from grain. (Photo, hy Author.) 


The whitish colour of the tips contrasted sharply with the rich green of 
the lower, grain-filled portions of the heads. Sometimes completely white 
heads were seen, and on examination these were always found to be quite 
empty. Not infrequently heads with the normal green colour showed a 
complete absence of grain on being opened. The damage, of all kinds, 
was often particularly marked in late-maturing varieties, such as “Yandilla 
King” and “Baroota Wonder Early,” while early -maturing sorts, such as 
“Noongar,” “Geeralying,” or “Gluya’s Early,” usually did not suffer to 
anything like the same extent At* the Experiment Fanns where early, mid- 
season and late varieties are grpwn for demonstration purposes, side by 
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side, the slightly ailected early-maturing varieties frequently showed to 
great advantage alongside the more seriously affected mid-season or late 
kinds, especially in the ^^Date of Sowing’^ experiments where the mid-season 
and late-maturing varieties had been sown somewhat later than their ideal 
sowing dates. 

The vast majority of the plants affected with “tipping’^ or ‘‘empty 
heads^' were not affected with any such root and stem diseases as “Take-all,'^ 
“Root-rot, and “Foot- rot,” as a plant disease survey in the Field, and a 
study of specimens submitted to the writer at Head Office by anxious 
farmers for report, revealed that such diseases were at an absolute mini- 
mum, presumably owing chiefly to the hot, dry, conditions of the late winter 
and spring. Of the very numerous samples of wheat with “tipped” and 
•“empty” heads sent in for diagnosis by farmers in such widely scattered 
areas as Trayning, South Kumminin, East Pithara, Walgoolan, Keane, 
■Salmon Gums, Southern Cross, Koorda, Giitha, Bencubbin, Worigan Hills, 
Merredin, Winch(‘ster, Caniia, Nukanii, Burracop]iiii, Tainmin. Muckinbudin, 
Carani, Corrigin, Moulyinning and Bruce Rock, only two specimens were 
affected with “Take-all” (Ophioholus graminis) and one with “Root-rot” 
{Wojnowicia graminis). All the other samples were extraordinarily clean 
and free from troubles at the root or base of the stem. As a matter of 
fact, taking the State as a whole, rarely have parasitic diseases of wheat 
been so little in evidence as during tlie past season. 

While “tipping” was common on the heavy land (growing, say, “salmon 
gum” “morrell” and “gimlet”) complete emptiness of the affected ears 
was^ the more usual manifestation of trouble on the lighter land or sand- 
plain (growing, say, stunted “malice,” stunted scrub, broombush, tamma and 
tuasoek rush), in spite of tlie frecpiently reitemted statement in the Press 
and elsewhere that in a bad season sand-plain usually gives the best returns. 
Plants growing on the sib^s of old anthills or along headlands frenuently 
suffered severely. (Vops on newly cleared, hastily prepared sand-plain were 
much more severely affected than where the land had been cleared for some 
years and had become more consolidated, and freer from air pockets caused 
by the ploughing-in of dead leaves, sticks, roots, branches and twigs in 
the clearing process. As an illustration of this, certain farmers in the 
Corrigin district obtaining 18 bushels per acre from their old sand-plain, 
obtained only 9 bushels per acre from the same variety grown under other- 
wise identical treatment on strictly comparable, newly-cleared land. In 
the same district in the 1928-9 season on newdy-eleni'cd once-fallowed sand- 
plain, a eortain farmer obtained only 249 bags of “Nabawa” wheat from 
200 acres. The Avheat on the heavy land of the same farm was badly “tipped,^ 
while on the sand -plain the ears were almost entirely empty. Some weeks 
prior to harvesting the sand-plain crop had been estimated by experienced 
farmers to yield 12-15 bushels per acre. 

On “stripping” or “harvesting” during the present season (1929-30), 
many farmers on both sand-plain and heavy country were greatly surprised 
to find that the yields were very much below their estimates formed some- 
time prior to harvesting. 

CAUSE OF THE TROUBLE. 

The type of “tipping^ or “empty” head condition in wheat herein 
referred to would appear to be very largely due to the action of hot, dry 
winds in blowing through the crop, at, or about, the flowering period, and 
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causinpf a greater Iohs dI* water by transpiration (“evaporation^^ from the 
leaves than the root system can make good in the same time. The leaves, to* 
save themselves from death, as it were, then draw water back, or cause it 
to be diverted, from the developing ears, with the result that a greater 
or less number of developing husks and male and female parts are killed 
and grain-formation is prevented. Unfortunately there can, of course, be- 



Fig. 2. — Wheat heads showing the effects of hot drying winds at, or about, 
the flowering period. The head on the extreme right is normal, that on the 
extreme left completely wdiitenod and empty; all the others are ‘Hipped/^ 
i.c.j whitened and free of grain for a greater or less portion of the terminal 
part of the head. (Photo, by Author.) 


no replacement of parts in the heads, even though the weather conditions 
should become ideal from a plant-growth and -development point of view 
immediately thereafter. In some cases only a spikelet or two at the tip of 
the ear becomes affected, but in others the whole ear may be sucked dry 
by the almost parched leaves. Direct drying out of the delicate tissues by 
the hot winds no doubt often plays a part in the developineni of the 
condition. That it is, frec^uently, however, due more to the withdrawal 
(or withholding) of water from the ears by the leaves, than to direct drying 
out or scorching up of the delicate paids by the heat is rendered obvious by 
the fact that the writer has frequently opened uj) leaf-sheaths, which were 
themselves quite unaffected and bore normal leaf-blades, only to find that 
the as-yet-unexposed’ portions Of the ears have been already more or less 
whitened and rendered sterile, while still protected in the le^-sheaths from 
direct contact, with exteimal conditions. Often a whitened ear-tip would be 
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found just protruding from its encircling leaf-sheatli. On opening up the 
eheath the injury was often apparent for many more spikelets down the 
«ar. As a matter of fact, the writer formed the very strong impression 
from field observations that many of the heads had been irreparably damaged 
before any part of the ears ever protruded from the sheaths into contact 
with the external atmosphere. On the other hand it is not uncommon, 
especially on sand-plain, to find empty heads remaining green and normal- 
looking until close to the ripening period of the uninjured heads. In such 
cases direct killing of the male and female parts at flowering time by the 
hot, drying winds may be the most important causal fa(‘tor. 


CONTROL. 

Apart from the recognised methods of good farming, it is difficult to 
see just what can be done to prevent the formation of “tipped^^ or ^^empty’^ 
heads in wheat crops under the influence of hot drying winds at or about 
flowering time, as the trouble is so closely linked up with adverse climatic 
conditions. From a study of the occurrence of tlie phenomenon in the field, 
and a close analysis of the numerous letters of farmers on the Departmental 
Files dealing with the trouble, several things clearly stand out. These 
have been mentioned above, but their reiteration will not be amiss here. They 
are: — 

-1. Complete emi)tiness of the ears is much more common on the light 
lands or sand-plains growing say, stunted “mallee,*^ broom bush, tanima, 
stunted scrub, and tussock-rush than on the heavy ^‘ibrest^’ country growing 
aay, salmon gum, morrell and gimlet. 

2. Newly-cleared, and especially hastily-prepared light-lands, are much 
snore prone to the trouble than such soils after some years of cropping when 
the soil has become more consolidated. This is undoubtedly due to the fact 
that newly-cleared or hastily-prepared light-lands almost always contain 
large quantities of ploughed-in roots, branches and leaves. These lead to the 
formation of numerous air pockets in the soil. The looseness of the soil 
and the air pocliets cause a reduced root development. When, then, a 
critical period occurs just prior to, or at, the time of flowering, the leaves 
are apt to lose more water to the winds in a given period than the root 
system can replace. The ears then have to suffer for the shortcomings of 
the roots. More damage occurs in a dry year than in a wot, because the 
surface soil in wet years contains much more moisture, and is more com- 
pacted. As the years go by and the roots, branches, etc., decay, and the 
soil becomes still more consolidated by the movement of the horses and. 
machinery, better root develof ment on the ])art of the wheat j^Iants occurs 
and less ti’ouble eventuates in the ears in critical periods. 

3. Other things being equal, in very dry years varieties flowering early 
suffer less than those flowering later in the season. 

From what has been said above, it is obvious that the following measures 
will all tend to reduce losses from wind action during or around the flowering 
period in seasons of below-average rainfall :■ — 

1. Careful preparation and consolidation of light-lands by conscien- 
tious clearing, a good burn and frequent shallow cultivations with heavy 
implements before sowing to establish a firm seed-bed. 
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2. The growth ot! the earliest possible varieties suitable lor the district. 

3. The use of abundance of superphosphate so as to stimulate the 
development of the greatest possible rooting system, and lead to slightly 
earlier flowering. 

4. Early and clean fallowing should be practised (quite apart from 
all other considerations such as the control of diseases like ^^Take-all,'^ ‘‘Flag- 
smut/' etc.) to conserve the greatest possible amount of moisture for the 
growth of the ensuing crop. 

5. The seed of the varieties sele<*-ted should be sown in the right amounts 
and at the right time. The correct dates for sowing and amounts of seedl 
per acre for any variety in a given district can be ascertained by enquiry 
fi*om tlj'O Superintendent of Wheat Farms at Head Oflice, or from the 
Manager of the nearesl Experimental Eaimi. Moiling the situation down 
to its essentials tlu' following points for control ('ome out:- (loud prepara- 
tion of the seed bed, early fallowing, clean fallowing, the growth of 
early-maturing vai'ieties, seasonable sowdng, and abundant fertilizing with 
superphosphate. As stated above, however, these are simply the accepted 
modern precepts oC good farming, so that the farmer who carries them out 
conscientiously can rest assured that he lias done all that is h'limanly 
possible to prevent losses by wind action round about the period of develop- 
ment and flowering of the wheat heads. 


CONFUSION OF WIND INJURY WITH FROST INJURY. 

The occurrence of fi'ost during the flowciing of the crop is apt to cause- 
a killing of the nialo and female pari-? and husks in various parts of the 
heads, with the result that the. ears will be more or less empty of grain at 
harvest time. As all the floAvers in a wheat ear do not nonnally mature 
at the same time, the effect of frost is usually to kill some flowers and 
husks without atfecting others. With frost injury, therefore, some ears 
will usually be free of grain and have injured husks at the top, others at 
the base, and still others in the middle. Wind action, on the other hand, either 
kills aU the floAvers in a head, or affects a greater or less number from the 
top down. Frost injury is most common in low-lying situations, whereas 
wind injury in undulating countiy is most frequent on the tops or slopes 
of hills and not in th.c depressions. In practice there is usually little difficulty . 
in distinguishing frost injury from wind injury, as, apart from anything 
else, a knowledge of the locd climatic conditions during the critical period 
in the development of tlie ears generally provides a ready clue to the cause- 
of the trouble. 


CONFUSION OF WIND INJURY WITH “EMPTY” OR “WHITE”' 
HEADS CAUSED BY PARASITIC DISEASES SUCH AS “TAKE- 
ALT^” “ROOT ROT” OR “FOOT EOT.” 

Whereas plants whose ears have been injured by wind action are 
usually quite free from any discolouration or rotting at the base of the 
stem and roots, injury by “Take-all,” “Root-rot’^ or “Foot-rot” can bet 
readily diagnosed by the presence of more or less root-rotting and con- 
siderable black discolouration or brown staining at the base of the plants. 
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(See b'ig. 3.) While these parasitic diseases are chiefly found in normal 
or over-wet seasons, wind injury, as shown above, is largely confined to- 
the seasons of below-average rainfall. The chief distinguishing features 
and the control measures for “Take-all,” “Root-rot” and “Foot-rot” are given 
below. 



Fig. 3. — Showing root-rotting and blac'koning of the bases of sterns and 

leaves of wheat plants attacked by ‘^Take-all.” {Vhoio. by Author.) 

“Take-air* (Cause = Ophiobohis graminis). — ^Attacks usually in 
more or less rounded patches, or strips, of varying size. May kill seed- 
lings or half-grown plants, or cause “whiteheads,** that is, prematurely 
ripe heads without grain. The stem-bases show a black discolouration 
extending above the ground level and covering a length of stem of up to 
about two inches. The discolouration is partially superficial, and a black 
felt of fungal-growth can be scraped off the stem or the inner surfaces 
of the leaf bases surrounding it. , Eventually the black fungal web which 
covers the base of the stem and lines the insides of the leaf -bases becomes 
thickly dotted with small rounded black bodies with short necks, which 
are the fruiting cases of the fungus. 

Each case {perithechun) contains within it large numbers of fungus 
seed-structures (spores), grouped in bundles of eight in thin sheaths called 
asci. (See Fig. 4.) When mature, and the perithecia are moistened, the asci 
with their contained spores are forced out into the open. The asci then 
burst and mi the spores in the bundles free. On germination the spores 
may attack any wheat, barley, rye, barley grass or other susceptible plants 
in the neighbourhood, and so continue the disease. In the absence of any 
suitable host, however, they soon die. So far as is known all our wheat 
varieties are equally subject to “Take-all,” but specific information on the 
point is unavailable. Affected plants usually show considerable root-killing, 
and an unusually abundant development of woolly root hairs close to the 
stems. Grain is rarely produced by affected plants and, if so, is small and 
shrivelled. 

“Take-all” may be found on all types of soil and in new or old, fallowed 
or non-fallowed land. It is most prevalent in warm, moist springs on old land 
fiown down to wheat year after year. It is especially common with us ii| 
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9ig. Wlieat plant showing blackening at base of stems and inside the leaf> 

bases due to the '^1[^alcb«all** fungns Ophioholus graminia, B. Inner surface of leaf«haae 
showing blackening and the firuitin|; bodies of Op}vM>ol/u» graminia. O. I'ruiting ease 
iparith^um) of Op^bohu fn^auMnia, with escaping oeoi. W. Fruiting casef (ovcniditnai 
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wet, poorly-drained places, and after a field has been allowed to grow up 
into grass. It is rare and need never be feared on intelligently farmed, 
well-drained properties, where early and clean fallowing, ^‘wet sowing," 
abundant fertilizing, shallow planting, and crop rotation are practised as 
routine matters of farm management 

‘‘Root-rot'* iOiMM — Wojnowicia graminis), — ^Though this parasite 
may attack wkeat in patches, the patches are more irregular than in 
“Take-all/' sometimes appearing as strips. In more typical cases affected 
plants are scattered through the crop, and this also occurs even when 
some of the affected plants are in patchesi Both “Root-rot" and “Take- 
all" may occur together, which makes field identification more difficult. 
Though plants may be killed as seedlings or before heading, “Root-rot" 
is usually not noticed until “whiteheads" begin to show up in a crop 
If grain is formed, it is usually shrivelled. The stem discolouration is 
less marked than in the case of “Take-all," and varies from dark brown 
to black in colour. It is partially superficial, so that it may easily be 
mistaken for “Take-all." The discolouration is, however, usually in spots 
and streaks rather than generally distributed over the surface as in the 
latter disease. 

So far “Root-rot" has only been found in Western Australia on 
wheat. It appears to be about as equally common as “Take-all" and 
both are not infrequently found on the same plants. It appears to be 
favoured by the same temperature and moisture conditions which favour 
“Take-all." The spores are produced in globular bodies much resembling 
those found in the case of Ophioholus, but they differ in tliat they may 
be somewhat hairy, instead of smooth, and do not have the spores produced 
in bundles. (See Fig. 4.) The spores themselves also differ, as can be seen 
from the drawings. 

“Foot-rot" (Cause ~ Ifelminthosporimn .mtirnm ). — This disease is 
similar to “Root-rot" in its field occurrence and usually is first noticed 
when “whiteheads" appear in the crop. The stem discolouration takes 
the form of dark brown streaks, spots or patches. There is no superficial 
black fungal growth, and the affected parts of the stems do not usually 
extend above ground. 

Plants may be killed out in all stages of development and the 
occurrence of ‘^whiteheads" is a common symptom (Fig. 5). The fungus 
is fortunately only rarely found in Western Australia. It has a very 
wide host range and various strains may attack wheat, barley, rye, and 
many different grasses, including barley grass . {Hordeum nrhurimim) and 
various species of brome grasses (Bromus spp.). Oats have not so far been 
found affected in W.A., although some vaneties are slightly affected in 
other parts of the world. In this State the disease has so far only been 
found on wheat. Susceptible species may be attacked on the roots, sterns^ 
leaves, ears, and grains. The disease is most serious under rather high soil 
temperatures, and the presence of abundant moisture. 


CONTROL OF “TAKE-ALL," “ROOT-ROT” AND “FOOT-ROT." 

The control measures for the three diseases are sufficiently similar to- 
be considered identical from a practical point of view. Where conscien- 
tiously carried out little loss need be feared from any of the three over a 
series of years, although once they have become established on a farm there 
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may be an appreciable loss in seasons very favourable for infection. The 
control measures are: — i 

1. A good, clean, stuhhle-bum in badly-affected patches or paddocks. 
Where only small patches occur, straw from the neighbouring healthy areas 
should, if possible, be distributed over the diseased areas before firing, so 
as to make a more intense burn over the badly affected patches. Where 
the disease is serious there is, of course, only a limited amount of stubble 



formed, so that the necessity for Some additional material for burning is 
obvious, The object of a stubbl^-bum is to destroy as much as possible 
•of the diseased ropt^ and the lower parts of the infected stems and leaves. 
\ ^}LeBe mce the parts which carry the fungi. The latter do not with ihe 
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plants but live in spore (seed-like) form in the dead wheat tissues. If not 
burnt, the infected parts of the stubble will be blown about the paddock 
ahd into other paddocks, especially if broken up by the trampling of sheep 
and horses. The headlands should also be burnt to destroy self-sown wheat 
or barley plants, barlej^ grass, brome grasses, silver grass {Festuca hro- 
moides), etc., which may be harbouring “Take-air^ or “Foot-rot.” 

2. Earl^ fallowing. Unfortunately, a stubble-burn does not destroy 
all the affected stem-bases, leaf -bases or roots, so that a burn is not sufficient 
in itself to effectively control these diseases. It is therefore necessary to 
follow up the stubble-burn by early ploughing in the late autumn or early 
winter, if possible, so as to turn the siDores under into the moist soil. This 
does not cause them to rot, as might be supposed, but induces many to 
germinate. If the first ploughing is left till the spring the soil may be too 
dry to induce copious gemination, and many of the spores may not germi- 
nate till the following winter, thus putting back the control of the diseases 
for another year. Once the spores have germinated they must find some- 
thing to attack or die of starvation. This brings us to the third point in 
the control measures, viz.: — 

3. Clean fallowing. If ploughed in the early winter or late autumn, 
■or even if left unploughed till the spring, the winter rains will have induced 
a more or less plentiful growiii of self-soAvn wheat, barley grass, brome 
grasses, silver grass and perhaps barley. These plants may be attacked by 
the spores already ploughed in, and in such a case, unless the plants are 
killed out by clean cultivation, the fungi will eventually form a new crop 
of spores. Therefore the fallows should he kept free from all growth in 
the spring. From July to November, in a cool, moist spring, or to October 
in more normal years, it is dangerous, from a disease point of view, for 
grasses to grow on infected fallows. After that the veiy high temperatures 
of the summer will usually prevent both the susceptible plants and the fungi 
developing. 

4. Rotation of crops. In addition to the above measures, rotation with 
oats, peas, rape, lupins, clovers or any* other suitable planh; not belonging 
to the Grass Family will give another season for the spores in thj© soil to 
geminate and die. Oats are not affected by “Root-rot” or “Foot-rot” in 
Western Australia, and are to all intents and purposes immune from “Take- 
all.” None of the other plants mentioned above are subject to any of the 
three diseases. After the rotation crop the paddocks should preferably be 
elean-fallowed before again coming back into wheat. 

5. Wet-8 owing i.e., sowing wheat after the commencement of the 
autumn rains, not before, when the season allows, gives any fungus spores 
that may still remain in the soil a further chance to geminate and die before 
the wheat is sown or geminates. 

6. Abundance of superphosphate should be used and the seed should 
be sown about 1% inches deep, if practicable, on a well-prepared firmly- 
•compaoted seed bed. It has been shown by Kirby in America (Cornell 
Uni Agr, Expt Sta. Memoir. 88, 1925) that although “Take-all” can be 
grown in artificial media with a wide range of acidity or alkalinity it prefers 
somewhat alkaline conditions. Superphosphate, having a ^mewhat acid 
reaction, tends to suppress the development of the ‘“Take-all” fungus and 
in addition stimulates abundant root-development and increased resistance 
to disease on the part of the plants. The sowing of wheat on a properly 
consolidated seed bed also stimulates vigorous root development, and by . 
giving &e plants a good start in life ten^ to render them more resistant 
to inroads of the fungous diseases herein diseussed: The seed should 
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be sown about IV^ inches deep, as if planted deeper considerable time and 
energy is wasted by the young wheat seedlings in developing their permanent 
root system at the 1%-inch level. The occurrence of a long seedling stjem 
segment between the seed and the point of development of the permanent 
roofc system at about the l^^<inch level, seems to favour attack on the plants 
by the various root- and stem-attacking fungi. Numerous specimens received 
at Head Office appear to have been first infected on the dead seedling stem 
segment between the seed and the l^inch level. 

7. If cutting infected crops for hay, set the reaper and binder to 
cut not closer to the ground than three inches, so that leased tissues will 
not be spread about the farm on the hay, chaff or in the droppings of 
animals. 


When all the above practices have been carried out to the best of the 
farmer’s ability, he must not forget that infected barley grass, brome grasses, 
silver grass, and various other grasses along the headlands, and in adjoining 
paddocks left in grass, are potential sources of infection to clean paddocks. 
To let an infected area go to grass does not check the disease on that area. 
Bather it is liable to infect adjoining areas through infected fragments of 
the grasses being blown about by wind, or cwrried to them on the implements 
or by stock, etc, (See Fig. 6.) 



Mllllllll 

SCRUB 


inTiiiiiiiiiiiiiimiiiiiiiiiiiiinii!iiiiiiiiiii 

[NO barley-grass) previous YEARlI 


Fig. 6. — ^Diagram illustrating the manner in which two Holds were affected 
with **Take*all.** The crosses indicate the distribution of "Take-aU" patches, 
but are not abcurate plottings. {After O. Bamuel, "Take-M Inveetigatione. 2/^ 
J^um. Dept. Affric. B. Am., July, 1924, pp. 1184-1147.) 


If all the above recommendations are carried out conscientiously — ^and 
many of them are simply practices which i^ould be carried out in the 
ordinary routine of good modem fa^ng, quite apart from all considerations 
of disease— ^*Take-^,” ^*R6ot-Tqt^ 'and 'Groot-rot” will be very greatly re- 
dueed in amount if not entirely cliimnated from the wheat fields. 
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FIELD EXPERIMENTS WITH WHEAT, $ 929 . 

YILGARN EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Farms, 
and 

G. K. Stevens, Farm Manager. 

The monthly rainfall as recorded at the farm for 1929 and 1928, together 
with the average for the past 40 years as offycially recorded at Southern Cross, 
eight miles west of the farm, are set out below; — 





1 

' i 


Growing Period. 






Total 


i Jan. 

1 

IPeb. 

i 

I Mar. 

; Apl. 1 

May. 

June. 

r 

1 July. 

1 

Aug. 1 

Sept. 

Oct. 

j Total. 

Nov. 

i 

Dec. 

lor 

year. 

1929 ... 

36 

120 

60 


276 

146 

57 

25 

9 

1 60 

671 

' 1 

294 1 


1,071 

1928 ... 

Q2 

1 ... 

62 

50 

170 

76 

165 

89 

48 

7 

555 


67 

816 

Average 
40 years 

50 

59 

j 

106 

1 

72 

1 194 

1 

139 

144 

107 

79 

63 

726 

50 i 

1 

46 

1,067 


Of the 571 points which fell during the growing period, May to October, 
48 points fell on the day on which harvesting of the grain crop commenced, 
and therefore this was not beneficial to the crops. Of the other precipitations 
which were recorded during the growing period, 420 points fell during the 
months of May and June, the balance of 103 points being spread over the 
four months July, August, September and October as compared with the 
average of 393 points for the same period. During the critical months of 
August and September 34 points only were recorded. The average for this 
period is 186 points. The previous year (1928) the rainfall for these two 
months was 137 points. 

From these records it will be seen that with the exception of the excel- 
lent rains which were experienced during the months of May and June, re- 
sulting in even germination, the crops were grown under extremely adverse 
olimatio conditions. 

The land on which the experiments were carried out was cleared of 
salmon gumi and gimlet timber in 1928/29, and except where otherwise stated 
was ploughed in July, 1929, with a disc implement and cultivated with a 
springtyne cultivator in September, twice after rain during the summer and 
again prior to seeding. 


Time of Seeding Experiment, 

The object of this experiment is to determine the most suitable month 
to plant the wheat crop. 

Two varieties of different maturity were used — Nabawa, a midseason; 
and Gluyas Early, an early maturing variety. 

The Nabawa plots were planted mid- April, May and June, and the 
Gluyas Early were planted mid-May, June and July. 
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The April sown plots did not germinate until after rain on the 1st of 
May. The other plots germinated immediately after planting. 

The April and May plots of the midseason variety and the May plots 
of the early variety stooled well and made strong growth during the early 
part of the season. 

The other plots, although good germination was obtained, made poor 
growth, particularly the Nabawa plots planted in June and Gluyas Early 
plots planted in July, the latter being very spindly, some plants not stooling 
at all. 

niOABN EXPERIMENT FARM. 

TncB OF SEBDiNO Experucbnt, 1920. 


Variety— Nabaw*. Superphosphate (22%) 1121b8. per acre. Seed— 421b8. per acre* 


Time ol Seeding. 

Computed Yields per Acre. 

Aver- 
age 
yields 
per acre 
1929. 

Per- 

centage 

yields, 

1929. 

Aver- 1 
age 

yields 1 
per acre 
1928-29. 1 

Per- 
centage 
ylelda 
1928-29 . 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 6. 


bs. lbs. 

be. lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. 

% 

bs. lbs. 

0/ 

/o 

April 

12 26 

11 6 

12 65 

11 56 

18 24 

12 21 

123 

1 16 41 

105 

May (Ciontrol) ... 

9 59 

0 88 

10 43 

9 30 

10 29 

10 4 

100 

15 50 

100 

June 

4 52 

6 28 

6 5 

5 14 

5 28 

5 25 

54 

8 82 

64 


TILGARN EXPERIMENT FARM. 

TIKE OF Seeding Expbrixbiit, 1929. 

Variety— Oluyas Early. Superphosphate (22%) 112lbB. per acre. Seed— 421b8. per acre. 


Time ol Seeding. 

Computed Yields per Acn. 

Aver- 
age 
yields 
per acre 
1929. 

Per- 

centage 

yields, 

1920. 

Aver- 
age 
yields 
per acre 
1928-29. 

Per- 

centage 

yields 

1928-29. 

Sec. 1. 

Sec, 2. 

Sec. 3. 1 

Sec. 4. 

Sec. 5. 1 


be. lbs. 

1 bs. lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. ^ 

bs. lbs. 

% . 

bs. lbs. 

% 

June 

4 52 

1 5 6 

6 50 

5 36 

6 5 

5 30 

59 

9 30 

63 

May (Control) ... 

10 14 

7 48 

9 8 

7 48 

11 34 

9 18 

100 

14 59 

100 

July 

1 42 

2 26 

2 33 

2 12 

1 20 

2 3 

22 

4 15 

28 


Although these results are for one year only, they show the advisability 
of completing the planting of the wheat crop during the month of May, and 
they also indicate that there is an advantage in commencing to plant a mid- 
season variety in April. 


Mate of Seeding Experiment, 

The object of this experiment is to determine the most economic rate of 
seeding with (a) a midseason free stooling, and (b) an early and sparse 
stooling variety. ^ ^ 

. For the former the variety Nabawa, and for ihe latthr the vari^ 
S.HJ. wma uisdd. " 
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The germination on all plots was good. The lighter seeded plots ap> 
peared to have stooled better. Otherwise the general appearance of the plots 
was very even. 


YILGAEN EXPBEIMENT PAEM. 

Eate of seedieg EXPBRIHEET, 1929. 

Varlety-^KAbawa. Planted on 27th April. Saperphosphate (22%) 1121bs. per acre. 


Eate of Seeding. 

Computed Ylelde per Acre. 


Aver- 

age 

yields 

Per- 

centage 

Sields, 

1929. 

Aver- 

age 

yields 

Per- 

centage 

yields 

1928-29. 

Sec. 1. 

Sec. 2. 

1 Sec. 3. 

1 Sec. 4. 

j Sec. 5. 

per acre j 
1929. 

per acre 
1928-29. 


bs. IbB. 

b8. lbs. 

bs. lbs. 

1 bs. lbs. j 

bs. lbs. 

bs. lbs. 

% 

be. lbs. 

% 

231bs. per acre ... 

12 66 

11 66 

12 33 

11 20 i 

11 12 

11 69 

[ 

97 

16 84 

101 

451b8. per acre 
(Control) 

12 11 

13 2 

12 25 

11 34 

12 25 

12 19 

100 

16 26 

100 

SSibs. per acre... j 

11 66 

13 24 

10 14 

10 7 

11 29 

11 26 

93 

15 50 

96 


YILGAEN EXPBEIMENT PAEM. 

Eate of Seeding Expekihent, 1929. 

variety— S.H.J. planted on 2l8t May. Superphosphate (22%)— 1121b8. per acre. 


Eate of Seeding. 

Computed Yields per Acre. 

Aver- 

age 

yields 

Per- 

centage 

yields, 

1929. 

Aver- 

ase 

yields 

Per- 

centage 

yields 

Sec 

1 . 

Sec. 2. 

8^. 3. 

Sec. 4. 

Sec. 6. 

per acre 
1929. 

per acre 
1928-29. 

192^29. 


bs. lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. 

% 

bs. lbs. 

% 

231b8. per acre ... i 

7 

41 

6 49 

6 66 

6 27 

6 41 

6 65 

109 

10 43 

106 

451b8. per acre i 
(Control) ! 

SSlbs. per acre... 

6 

12 

6 66 

6 19 

5 43 

6 34 

6 21 

100 

10 14 

100 

6 

12 

1 6 49 

6 41 ; 

6 49 

7 11 

6 44 

106 

10 36 

104 


These results being for two years only, no definite conclusion can be 
drawn. However they appear to indicate that there is no advantage to be 
gained by heavy rates of seeding. 


Time of Application of Superphosphate Experiment. 

The object of this experiment is to determine whether, when heavy 
dressings of superphosphate are applied, it would be protfitable to apply part 
or whole of the amount when cultivating the fallowed land during the late 
summer and early autumn. 

For the purpose of the experiment, three plots were required. 

Plot 1 received 75 lbs. in March and 150 lbs. at seeding. 

Plot 2 was treated as control and received the whole 225 lbs. in Mareh. 

Plot 3 received 150 lbs. in March and 75 lbs, at seeding. 
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TILOARN BXFERIUENT FARM. 

TDCB Of APFLIOATION Of SOPBBFHOSPHATB E3CPHEI1CBNT, 1020. 


Vaxlet 3 r«~GlayaB Early. Planted Ofch May. See4'--421bs. per acre. 


Time of Applica* 
tlon of Saper* i 
phosphate. 


Computed Yields per acre. 


Aver- 

age 

yields 1 

Per- 

centage 

yields 

1929. 

Aver- 

age 

yields 

Per- 

centage 

yields 

1928-29. 

Sec. 1. 

i 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 6. 1 

per acre! 
1929. 

per acre 
1928-29. 

751ba. in March. 
ISOlbs. at seed* 
ing 

2261bs. In March 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bos. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

8 17 

6 41 

6 41 

6 27 

6 14 

6 40 

137 

15 86 

118 

4 1 

6 86 

4 30 

6 14 

4 50 

4 62 

100 

13 46 

100 

ISOIbs. in March, 
751bg. at seed- 
tag 

5 68 

7 19 

4 37 

4 23 

1 

8 17 

6 7 

126 

14 61 

108 


The results confirm those of last year and indicate that the yields are 
decreased when portion of the fertiliser is not applied at seeding time. 


Rate of Application of Superphosphate Experiment. 

The object of this experiment is to determine the most economical rate 
to apply superphosphate to the wheat crop. 

The experiment was commenced at this farm the previous year when 
three plots were used, and the rates of fertiliser compared were 75 lbs., 
150 lbs., and 225 lbs. per acre. 

This year the number of plots was increased so as to include plots re- 
ceiving no fertiliser and 300 lbs. respectively. In order to maintain the three- 
plot system the experiment was divided into two sections. 

In the first section plot No. 1 received no fertiliser; No. 2, 150 lbs.; and 
No. 3, 75 lbs. 

In section two, plot No. 1 received 226 lbs. ; No. 2, 150 lbs. ; and No. 3, 
300 lbs. In both sections the plot receiving 150 lbs. of superphosphate was 
treated as the control plot. 

All plots made vigorous growth during the early- part of the season, 
but were seriously affected during the latter part of the season. The plots 
receiving the heavier applications matured more rapidly. 


YILGABE EXPERIMENT FARM. 

RASB Of APPLIOATlOir Of SUPBRPBOSPBATI EXPBRDCIBT, NO. 1, 1929. 
Vartatp^-GliiyAB Basly. Planted 9th May. Beed-^lbs. per acre. 


Bate of Application 
of Superphoeitaate. 

Computed Yields per Acre. 

Average 

Yields 

Percent- 

1 1929. 

Section 1. 

Section 2. 

Section 8. 

Section 4. 

Section 5. 

> per acre 
t 1929. 

SOOlbs. per acre ... 

1 

bus. lbs. 

4 28 

bus. lbs. 

6 43 

bus. lbs. 

4 45 

bos. lbs. : 
8 89 

bus. lbs. 

5 48 

bus. lbs. 

4 61 


ISOlbs. per acre 
(OonM) 

8S6iba. per aere ... 

6 4i ‘ 

7 19 

• 7 26 

6 19 

9 80 

. 7 27 

100 

6 12 

6 28 ^ 

4 87 

5 50 

7 49 

5 59 

SO 
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YILGABN SXFE&IHBNT FABH. 

Batb or Application or Supbbphosphatb Bzpbrdibnt, Ko. 2, 1920. 


Vflilet 7 <— Oluyas Early. Planted on 9th Hay. Seed~421bs. per aeie. 


Bate of Application 



Computed Yields per Acre. 


1 

Average 

Yields 

Percent- 

age 

of SnperplioBphate. | 

Section 1. 

1 Section 2. 

Section 3. 

Section 4. 

j Section 5. 

per acre 
1929. 

Yidda 

1929. 

No ftuperpbosphate 

bus. 

7 

IbB. 

38 

bus. IbB. 

7 41 

bus. IbB. 

6 86 

bus. lbs. 

6 6 

bus. lbs. 

6 28 

bus. lbs. 

6 29 


160lbf. per acre 

11 

56 

12 4 

10 7 

11 6 

10 68 

11 14 

100 

((Control) 

761b8. per acre 

10 

61 

10 68 

0 69 

1 

9 62 

10 7 

10 26 

93 


The results are for one year only and no definite conclusions can be 
arrived at. They indicate, however, that the yields are increased when rates 
of superphosphate in excess of 75 lbs. and up to 150 lbs. per acre are used. 


Nitrogen Experiment. 

The objects of this experiment are: — 

1. To determine whether increased yields are obtained when heavy 

. dressings of sulphate of ammonia are applied to the wheat crop 

in addition to an application of superphosphate. 

2. To ascertain whether it is advantageous to apply only part of this 

nitrogenous fertiliser at seeding time and part during the month 
of August. 

For the purposes of the experiment two rates of sulphate of ammonia 
were applied, viz., 1 cwt. and 2 cwts. respectively. 

Superphosphate was applied to all plots at the rate of 120 lbs. per acre, 
and those plots to which superphosphate only was applied were treated as 
controls. Comparisons were made between these control plots and those 
plots receiving 1 cwt. and 2 cwts. of sulphate of ammonia respectively. With 
each of these dressings the whole of the fertiliser was applied at the one time, 
viz., at seeding, in the one instance and also, in separate plots, the applica- 
tion of half of the sulphate was delayed until the month of August. 

That portion of the experiment dealing with the application of 1 cwt. of 
sulphate of ammonia was repeated three times, while that portion dealing 
with the 2 cwts. of sulphate per acre was duplicated. 

This experiment was conducted on fidlowed land, and throughout the 
growing period there was no apparent difference between the growths of the 
various plots. 
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The results obtained are tabulated hereunder: — 

YILGAEN BXPBBIMBNT I'AEM. 

NltSOaBN BZPBRDfBST, 1920. 

FALLOW. 

Variety — Gluyas Early. I’lanied on 15th May. Seed 42lb8. Superphosphate (22%) — 1201b8. per acre. 



{ Computed Yields per Acre. 

1 Average 
; yields 
f per acre 
j 1929. 

Average 
percent- 
age yield, 
1929. 

Treatment. 

j Sec. 1. 

Sec. 2. 

Sec. 3. 

i Sec. 4. 

j Sec. 5. 

i cwt. Ammonium Sulplmtc at 
seeding 

1 cwt. Ammonium Sulpiiate in 
August 

1 b's. lbs. 
l} 7 3 

b‘8. lbs. 

b's. lbs. 

6 49 

b’s. lbs. 

b's. lbs. 

4 50 

bus. lbs. 

6 17 

1 

79 

i 

No Ammonium Sulphate (Con- 
trol) 

! 8 17 j 


7 20 : 


i 8 10 

i 7 57 1 

! 

i 100 

1 cwt. Ammonium Sulphate at 
seeding 

! 8 25 : 

1 i 

1 

7 19 -j 


1 8 54 1 

8 13 j 

1 

104 

l.cwt. Ammonium Sulphate at 
seeding 

1 cwt. Ammonium Sulphate in ! 
August i 

!}••• ' " 


0 40 

1 ! 

7 0 1 

j 

1 

93 

No Ammonium Sulphate (Con- i 
trol) 1 

1 

9 1 

... j 6 5 


7 33 1 

100 

2 cwt. Ammonium Sulphate at j 
seeding 

- 1 

8 39 

... j 6 41 

... ! 

i 

7 40 1 

102 


These results are for one year only and therefore no detinite conclusions 
can be derived. The figures, however, indicate a sight increase in yield when 
9 nitrogenous fertiliser is applied at seeding time. They also indicate that 
, there is a decrease in yield when part of the nitrogenous fertiliser is applied 
during the spring. It is possible that tliis decrease is due to the burning or 
parching effect on the crop. 

Seasonal Planting Experiment. 

The objects of the experiment are— 

(1) To ascertain the most suitable month to plant the Late, Mid- 

season, Early and Very Early maturing varieties of wheat. 

(2) To determine the most prolific of each of the above types. 

To meet the requirements of this experiment three sections were needed, 
viz. : — 

(a) Section 1, planted in April, representing Early planting. 

(b) Section 2, planted in May, representing Midseason planting. 

(c) Section 3, planted in J*une, representing Late planting. 

Each section planted in its respective month was repeated five times, 
all plots being eventually harvested for grain. 

. The standard Midscason variety Kabawa was planted in the control plots 
in all sections. 

April Planting * — The seed was planted in a dry seed bed and conse- 
quent It did not germinate until rain fell on the 1st of May. Germination 
was good and during the early part of the season all varieties made good 
growth, but were all affected by the adverse climatic, cpnditiona which pre- 
vailed during the latter part of the season. The varieties Baroota Wonder 
ipiarly iMerredin we^ the first to show signs of distress. . The very early 
variety Noohgaar was the least affected. This variety came into ear in July 
and, as IS tis^ul rain fims experienced immediately prior to thi^ it matured' 
. under nOfinid conditions than did other varieties. 
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YILGAEN BXPEBIMENT PAEM. 
Seasonal Plantino Experiment, 1929. 
APEIL PLANTING. 


Planted-— X5th April. Seed— 421b8. per acre. Superphosphate (22%)— 1121b8. per acre. 




Computed Yield per Acre. 



Aver- 

age 

Aver- 

age 

Per- 

Aver- 

age 

Per- 

Variety. 

Maturity. 

Sec. 1, 

Sec. 2. 

Sec. 3. 

Sec. 4. 

See. 6. 

Yield, 

1929. 

cent- 

Yield, 

1029: 

cent- 

iffid, 

1928-29. 

Baroota Wonder, 
Early 

Nabawa (Control) 

Midseason ..; 

bs lb. 

7 41 

bs. lbs. 
5 14 

bs.lbs. 
5 36 

bs.lb. 
5 21 

bs.lb. 

5 6 

bs.lb. 
6 48 

% 

42 

% 

Midseason ... 

16 60 

12 4 

13 24 

12 ^7 

14 

30 

13 43 

100 

100 

Canberra 

Early 

10 36 

9 8 

7 48 

11 6 

11 

27 

10 1 

73 1 

90 

Gluyas Early 

Early 

14 0 

12 25 

11 5 

! 13 2 

17 

8 

13 31 

104 

97 

Nabawa (Control) 

Midseason ... 

14 22 

12 11 

10 68 

11 49 

15 

50 

13 2 

100 

100 

Merredin 

Early 

0 38 

9 52 

6 68 ! 

I 8 17 

11 

12 

8 59 

_.69. 

85 

Carrabln ... 

Early 

13 24 

13 24 

9 38 

: 11 12 

14 

0 

12 20 

99 


Nabawa (Control) 

Midseason ... 

13 46 

14 37 

10 51 

8 25 

14 

44 

12 29 

100 

IW 

Noongaar 

Very Early... 

17 54 

18 16 

17 10 

13 53 

1 1 

18 

1 

17 3 

137 

104 


When perusing these results, it must not be overlooked that although the 
seed was planted on 15th April, it did not germinate until the first week in 
May. 

In view of the scanty rainfall after the month of June, the results this 
year, as would be expected, are in favour of the very early maturing variety 
Noongaar. 

In the light of past experience, however, in normal seasons it would be 
un^vrise to plant a very early maturing variety early in May owing tp its 
liability to the disease Septoria. The varieties Baroota Wonder Early, 
Merredin and Canberra have not shown to advantage. 

May Planting , — The seed was planted on an ideal seed bed and conse- 
quently the germination was excellent. 

YILGAEN EXPEEIMENT FAEM. 
seasonal PLANTING EXPERIMENT, 1929. 

MAY PLANTING. 


Planted — 16th May. Seed — tSlbs. per acre. Superphosphate (22%) — 1121bs. per acre, 




Computed Yield per Acre. 


Aver- 

age 

Aver- 

age 

Per- 

Aver- 

age 

Per- 

Variety. 

Maturity. 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 6. 

Yield, 

1929. 

cent- 

age 

Yield, 

1929. 

cent- 

A 

1928-29. 

Baroota Wonder, 
Early 

Nabawa (Control) 

Midseason ... 

bs. lb. 
8 10 

bs. lb. 
3 24 

bs. lb. 
2 88 

bs. lb. 
3 46 

bs. lb. 
2 12 

bs. lb. 
8 1 

\ 

% 

Midseason ... 

9 8 

9 16 

9 88 

10 7 

7 3 

9 2 

100 

100 

Canberra 

Early 

8 89 

9 8 

8 64 

9 23 

7 41 

8 45 

97 

101 

Gliiyaa Early 
Nabawa (Control) 

Early 

13 2 

11 84 

10 58 

11 84 

9 45 

11 23 

118 

109 

Midseason ... 

10 58 

11 5 

9 8 

9 88 

7 11 

9 86 

100 

100 

Merredin 

Early 

6 28 

6 27 

6 49 

5 14 

4 87 

6 48 

60 

88 

Carrabln 

Early 

7 48 

10 7 

9 62 

8 26 

5 68 

8 86 

98 

97 

Nabawa (Control) 

Midseason ... 

10 14 

10 36 

9 88 

9 8 

6 50 

9 6 

100 

100 

Oeeralying 

Very Early 

11 20 

10 68 

10 14 

9 28 

1 6 19 

9 87 

106 

106 



Early 

0 88 

8 89 

8 82 

9 8 

7 26 

8 41 

87 

88 

Nabawa (Control) 

lUdsesson ... 

11 20 

10 14 

10 14 

9 80 

8 26 

9 67 

100 

100 

Noongaar 

Very Early 

16 7 

18 68 

14 87 

18 9 

12 25 

18 60 

180 

116 
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These results are decidedly in favour of the standard early and very 
early maturing varieties, Gluyas Early and Noongaar. The variety 
Geeralying has also shown to advantage, whilst the varieties Baroota Wonder 
Early and Merredin, as was the case in the April planting, again showed at 
a disadvantage. 

June Planting , — The germination on this section was irregular owing to 
the soil being of a heavy nature and inclined to set, and difficulty was experi- 
enoed in maintaining the desired mulch. This affected all plots and in con- 
sequence all varieties were irregular in growth. 

TILGABK EXPBBIMENT FABM. 


SlABOirJLL PLAKTXXe BXPBBDCBira, 1929. 
jpNB PLANTING. 

Planted— 16th June. Seed— 421bi. per acre. Snperphoephate (22%)— 1121bs. per acre. 


VMlcty. 

Maturity. 

Computed Yield per Acre. 

Aver- 

age 

Yield, 

1929. 

Aver- 

age 

Per- 

cent- 

age 

Yield, 

1929. 

Aver- 

age 

Per- 

cent- 

age 

Yield, 

1928-29. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 

6. 



bs lb. 

bs. lbs. 

bs.lbs. 

bs. lbs. 

bs. lbs. 

bs. lbs. 


% 

Baroota Wonder, 

Midaeaaon ... 

2 19 

1 35 

1 20 

1 67 

t 

1 48 

A 


Nabawa^ (Ckmtrol) 

Midseason ... 

5 68 

4 16 

4 1 

3 63 

t 

4 29 

100 

100 

Canberra 

Early 

4 28 

2 66 

2 4 

2 66 


’ 

8 4 

08 

112 

Oluyaa Early 

Early 

6 14 

4 30 

3 24 

4 16 



4 20 

80 

110 

Nabawa (Control) 

lOdseaBoa ... 

6 43 

4 60 

3 82 j 

5 14 



4 62 

100 

100 

Merredin 

Early 

4 30 

3 40 

2 20 

3 24 



3 82 

78 

98 

Geeralying 

Very Early 

3 63 

2 65 1 

2 65 1 

3 40 



3 22 

09 

104 

Nabawa (Control) 

Midseason ... 

6 14 

4 30 

4 15 

5 28 



4 62 

100 

100 

8.H.J 

Early 

1 2 48 

2 19 { 

2 19 

2 88 



2 27 

50 

81 

Noongaar 

Very Early 

! 4 16 

2 56 1 

3 24 

2 48 


■ 

8 21 

77 

144 

Nabawa (Conlxol) 

Mldseaaon ... 

4 52 

* 

4 23 

4 1 



4 19 

100 

100 


t Plots too uneven to be used for purposes of comparison. 


The yields obtained from this section are considerably below those ob- 
tained from the earlier plantings. The results are for two years only but they 
indicate very forcibly the necessity for completing the seeding of the wheat 
crop in this district by the end of May. 

The outstanding feature of this section is the fact that the standard mid- 
season variety, Nabawa, has shown to advantage. This is not what may have 
been expected, as the seasonal conditions were more favourable to earlier 
maturing varieties. 
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FIELD EXPERIMENTS WITH WHEAT, 1929* 

DAMPAWAH EXPERIMENT FARM. 

I. Thomas, Sperintendent of Wheat Farms, 
and 

F. Gishubii, Farm Manager. 

The farm is situated 30 miles east of Perenjori, being formerly a portion 
of Karara Station, held leasehold by K. Samson and Co., on the fringe of 
the Lower Murchison. 

The soil is a red friable loam, and the area cropped last season was 
originally timbered mainly with York Gum, Giant Mallee, Karara, and Mulga 
scrub. 

The clearing of the land under crop this season was completed in March, 
1928. It was ploughed 3-4 inches deep during late June, July and August 
with an 8-disc cultivating plough. Immediately after ploughing it was 
cultivated with a springt 3 me cultivator, harrowed in January and again in 
February after thunderstorms. This gave a good even mulch and assisted 
to consolidate the subsoil. 

The total rain recorded for the year (January-December) was 1,095 
points. This compares favourably with the official records at Perenjori for 
the same period. 


The following table shows the monthly falls and the number of days 
on which rain was recorded compared with the period for which records 
have been kept at the farm (since May, 1928) : — 







Growing Period. 



Total 

— ■ 1 

1 Jan. 1 

1 Peb. 1 

Mar.l 

API.! 

i 







Nov. 

Dec. i 

for 


1 i 



1 May. 

June. 

July. 

Aug. 

Sept. 

1 Oct. 

Total. 



year. 

1929 ... 

17 

220 

U 


267 

234 

60 

62 

18 

S3 

674 

120 


1,096 

Ko. of days 
on 'which 

1 

6 

2 


13 

16 

7 

6 

2 

2 

46 

6 

... 

60 

rain fell 
1928 ... 

... 



... 

164 

94 

238 

142 

71 

34 

743 

6 

1 166 

I 



All the crops made rapid and strong growth until the middle of August 
It will be seen from the above table that the rains during July and August 
were scanty. 

The adverse conditions continued throughout September, and as no 
serviceable rain was experienced during that month the crops were seriously 
affected and commenced to bum off in patches. It was feared at the time 
that the yields would be affected even to a greater extent than was actually 

the case. 
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Bate of Seeding Experiment* 

The object of this experiment is to ascertain the most economical rate 
at which to plant the wheat crop with — 

(a) a midseason, free stooling variety; 

(b) an early, sparse stooling variety. 

To meet the requirements of the former the standard variety Nabawa 
was used, and for the latter the variety S.H.J. 

Each variety, treated as a separate experiment, was planted in different 
sections. 


DAHPAWAH EXPEEIMBNT FAEM. 

ElTB or SEBdZNO EXPERnHIMT, 1929. 

Variety-— NAbawa Planted on 18th April. Superphosphate (22%)— lOSlbs. per acre. 


Eats of Seeding. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1929. 

Percent- 

ySds, 

1929. 

Section 1. 

Section 2. 

I Section 3. 

Section 4. 

Section 5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

SOlbs. seed per acre 

14 0 

13 68 

14 0 

14 37 

13 24 

13 59 

110 

461b8. seed per acre 

12 11 

12 47 

13 2 

12 33 

13 9 

12 44 

100 

601bs. seed per acre 

11 27 

12 4 

12 47 

11 12 

13 2 

12 6 

05 


DAMPAWAH EXPEEIMBNT FAEM. 

Eatb of Seeding Expbbihbnt, 1929. 

Variety— S.H.J. Planted on 18th April. Superphosphate (22%)— lOSlbs. per Acre. 


Eate of Seeding. 1 



Computed Yields per Acre. . 



Average 
Yirids 1 

Percent- 

age 

Section 1. 

Section 2. 

Section 3. 

Section 4. 

1 Section 5. 

per acre, 
1920. 

Yields, 

1929. 


bus. 

lbs. 

bus. lbs. 

1 bus. lbs. 

1 bus. lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

SOlbs. seed per acre 

14 

15 

13 81 

14 15 

1 13 53 

14 

22 

14 

3 

102 

451b8. seed per acre 

14 

0 

12 40 

14 8 

i 13 63 

14 

8 

13 

46 

100 

60lbs. seed per acre 

13 

9 

12 55 

12 11 

1 13 9 

14 

8 

13 

0 

95 


These results, which are for one year only, cannot be taken as con> 
elusive. However, they conirm the results obtained at the other expeximent 
farms, viz., that no advantage is obtained from the heavy rates of siding. 


• Time of Application of Superphosphate Experiment*^ 

. This experiment was designed to' determine whether when heavy dress- 
ings of. sfuperphbsphate are used it wbuld be prodtal^le to. apply part of ell: 
of iiie fertUiiEwr when 'htdtivating the fallowed land dikring kte summer dr 
eaidy autumn, 80 t^t seeding operations can be expedited. 
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The results for this season are as follow: — 

DAMPAWAH EXPERIMENT PAEM. 

TIME or AmiOATION OF StTPEEPHOSPHATE EXPBBDCBlffT^ 1029. 
^arldty.~-GIttyas Early Planted on 6th May. Seed — 441bs. per acre. 


Time of application 
of Superphosphate. 


Computed Yields per Acre. 


Average 

Yields 

j Percent- 
1 age 

Section 1. ; 

Section 2. i 

Section 3. ! 

Section 4. 

' Section 5. 

per acre, 

1 1929. 

Yields, 

1 1929. 

761b8. In April ; 150 1 

bus. lbs. 

bus. lbs. 

bus. ibs. 

[ 1 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

lbs. at Seeding time 

19 44 

22 47 

23 2 

23 23 

24 7 

22 3; 

106 

2261bB. in April ... 

20 28 

21 41 

21 12 1 

21 41 

21 34 

21 19 

100 

ISOlbs. in April ; 75 
lbs. at Seeing time 

21 41 

22 64 

22 40 

23 2 

20 67 

22 15 

i 

104 


Although for one year only, these results are in accord with the results 
from other Experiment Farms, and indicated that the wheat yields are de- 
creased when a portion of the fertiliser is applied some time prior to seeding. 


Rate of Application of Superphosphate Experiment, 

This experiment is divided into two sections in order to test the effects 
of applying the following amounts of superphosphate per acre: — 

Section 1. — 300 lbs. per acre. 

160 lbs. per acre (Control). 

225 lbs. per acre. 

Section 2. — ^No super. 

160 lbs. per acre (Control). 

75 lbs. per acre. 

' The results confirm the findings at other experiment farms, namely, that 
amounts of superphosphate in excess of 75 lbs. and up to 150 lbs. per acre 
can profitably be applied. 

DAMPAWAH EXPERIMENT FARM. 

Rate of suPEnFHOsPHATE, Experiment no. i, 1929. 

Variety- ^Qlayas Early. Planted on 6th May. Seed— 441b8. per acre. 

Computed Yields per Acre. Average Percent- 

Rate of Application ! ' Yields ■ age 

of Superphosphate. . : i I Per acre, ! Yields, 

I Section 1. Section 2. ' Section 3. Section 4. Section 5. 1929. | 1929. 


SOOlbs. per acre ... 

bus. 

23 

lbs. 

45 

bus. 

22 

lbs. 

10 

bus. 

21 

lbs. 

49 

bus. 

20 

lbs. 

28 

bus. 

1« 

lbs. 

7 

bus. 

21 

lbs. 

28 

% 

102 

1501bs. per acre ... 

22 

40 

21 

12 

21 

12 

21 

6 

18 

45 

20 

59 

100 

2261bB. per acre ... 

22 

32 


27 

20 

21 

20 

50 

18 

38 

20 

40 

90 


DAMPAWAH EXPERIMENT FARM. 

Rate of Superp.-iosphatr, E.kpbriuent No. 2, 1929. 
variety— -Gluyas Early. Planted on 7th May. Seed-r— 44lb8. per acre. 


Bate clt Application 
of Superphosphite. 

Computed Yields per Acre. 

Average 

Yields, 

1920. 

Percent- 

YiXs, 

1029. 

Section 1 . 

Section 2. 

Section 3. 

Section 4. 

Section 5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 


No Buperpfiosl)hate 

6 21 

5 58 

7* 26 

7 66 

8 3 

6 67 

33 

ISOtbs. jpeir acre (tion* 

20 28 

20 88 

21 34 

21- 6 

20 21 

20 49 

100 

tipl) 

751bs. per acre 

i 17 32* 

17 H 

18 30 

19 37 

18 9 ‘ 

" 18 20 

88 
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Nitrogen Experiment, 

The objects of this experiment are — 

1. To determine whether increased yields are obtained when heavy 

dressings of a nitrogenous fertiliser are applied to the wheat 
crop in addition to an application of superphosphate. 

2. To ascertain whether it is advantageous to apply only part of the 

nitrogenous fertiliser at seeding time and part during the month 
of August. 

For the purposes of the experiment two rates of sulphate of ammonia 
were applied, viz., 1 cwt. and 2 cwts. respectively. 

Superphosphate was applied to all plots at the rate of 120 lbs. per 
acre, and those plots to which superphosphate only was applied were treated 
as controls. Comparisons were made between these control plots and those 
plots receiving 1 cwt. and 2 cwts. of sulphate of ammonia respectively. 
With each of these dressings the whole of the fertiliser was applied at the 
one time, viz., at seeding, in the one instance, and also, in separate plots, 
the application of half the sulphate was delayed until the month of August. 

That portion of the experiment dealing with the application of 1 cwt. 
of sulphate of ammonia was repeated three times, while that portion dealing 
with the 2 cwt. of sulphate of ammonia was duplicated. 

This experiment was conducted on fallowed land, the results being 
tabulated hereunder : — 

DAMFAWAH EXPERIMENT PABM. 

Nztbooik Expssikbnt. 1920. 

Falloic. 

V«ilaty->^la 7 M Burly. Planted on 9th Hay. Snperphoaphate (22%)— ISOlbe. per Acre. 

Seed— 441bi. per Acre. 


Treatment. 

Computed Yields per Acre. 

Average 

Yields 

Peroent- 

YlS^, 

1929. 

Section 1. 

Section 2. 

( 

1 Section 3. 

Section 4. 

Section 5. 

per acre, 
1929. 

^ owt. Ammonium 
Solphate at Seed- 
ing : i owt. Am- 
monium Sulphate 
in August 

bus, lbs. 
19 14 

bus. lbs. 

bus. lbs. 
18 SO 

bus, lbs. 

bus. lbs. 
19 44 

bus. lbs. 
19 9 

% 

98 

No Ammonium Sul- 
phate (Control) 

19 44 

... 

19 0 


19 44 

19 29 

100 

1 owt. Ammonium 
Sulphate at Seeding 

19 44 

... 

18 45 

1 

18 46 

19 5 

98 

1 ewt. Ammonium 
Sulphate at Seed- 
ing ; 1 owt. in 

Anguat 


18 80 


21 27 

1 

19 38 

i 101 

No Ammonlnm Sul- 
phate (Control) 


! 18 46 


20 57 

mi 


loio 

2 owte. Ammonium 
Sulphate at Seed- 
ing 


20 14 


19 44 

1 

19 59 

101 


These results bmng fot one year oxlly are not conclusive, but they indi- 
eate^ as do those at the Meorredin and Yilgarn farms, thaf. little v>r no ad** 
tantage is obtained by applying a nitrogenous fertiliser to a wheat crop on 
tallowed f coast land in the more SasUm wheat belt 
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Mulching Experiment, 

This experiment is conducted in order to determine how far and under 
what conditions the cultivation of winter fallowed land is proHtable durmg 
the spring and summer months. 

Three plots were necessary to fulfil the requirements of the experiment 
They were treated as follows: — 

Plot No. 1. — Cultivated during spring, again when required during 
summer after 25 points of rain or over, and again prior to seeding, the 
object being to maintain a mulch throughout the fallowed period and to 
destroy weed growth. 

Plot No. 2. — Cultivated during spring and prior to seeding only (or- 
dinary fallow). 

Plot No. 3. — Cultivated prior to seeding only (neglected fallow). 

The soil on which the experiment was conducted was a red friable loam, 
the original timber being York Gum and Karara. This land was fallowed 
and cropped for the first time for this experiment. 

All the plots were fallowed at the end of June, 1928, and subsequently 
received the following cultivations with a springtyne implement. 

Plot No. 1. — Cultivated in September, October, December, January, Feb- 
ruary, March, and prior to seeding in May. 

Plot No. 2. — Cultivated in September and before seeding. 

Plot No. 3. — Cultivated before seeding only. 

The results obtained this season are as follow: — 

DAMPAWAH EXPERIMENT PAEM. 

MinOHINO EXPEBOCENT, 1020. 

Variety— Gluyaa Early. Planted on 4tb May. Superphosphate (22%) — 1121b8. per acre. 

Seed — 441bB. per acre. 


Treatment. 

f 

Computed Yields per Acre. 


Average 

Yields 

Percent- 

age 

Yields, 

1020. 

Section 1. 

Section 2. 

Section 8. 

Section 4. 

! Section 5. | 

per acre, 
1020. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. ,b8. 

bus. lbs. 

% 

Mulched before Seed- 

22 54 

22 3 

20 50 

22 18 

21 56 

22 0 

100 

ing only 

Mulched in Spring 
and before Seeding 

22 40 

22 10 

22 3 

I 

10 50 

22 40 

21 54 

100 

Mulched in Spring 
after rain, during 
Summer and before 
planting 

20 21 

20 43 

20 50 1 

21 5 

22 32 

21 6 

06 


Although Plot No. 1 received five additional workings the results are 
no better than those from the plot worked after ploughing and before seeding 
only. However, the results are only for one year and cannot as yet be ac- 
cepted as conclusive. 

Experiments were also planted for the purpose of ascertaining the most 
suitable months to plant the wheat crop and also to ascertain the most pro- 
lific of the different maturing types of wheat. 

It is to be regretted that the birds (galahs) so damaged the plots that 
the results cannot be taken for comparison. 
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FIELD EXPERIMENTS WITH WHEAT, 

CHAPMAN EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Farms, and 
P. Jeffery, Farm Manager. 

The land on which the experiments were conducted varied from typical 
jam (acacia acuminata) country to that of lighter timber country and had 
been cleared some years previously. 


The following table shows the monthly rainfall as recorded at the farm 
during the year, together with the averages for the past 24 years: — 



1 

1 Jan. 

: 





Growing Periotl. 


Total. 

May. 

Oct. 

Nov. 

; Total 
Dec. ; foir 

1 year. 


Feb. 

Mar. 

Apl. 

May. 

Jane. 

July. 

Aug. 

Sep. 

Oct. 

1920 

1 

1 

' 

40 1 

20 

10 1 

424 

643 

180 

100 

73 

35 

1,554 

106 ; 

i 

3 1 1,063 

Previoua ' 
24 years 
averc^e , 

}\ “ 

i 

60 

i i 

68 

i i 

42 

! 

231 

427 

j 

407 

1 i 

263 

170 1 

06 

1,502 i 

1 

25 1 

i 

28 ; 1,645 


The seasonal rains commenced early in May, and during that and the 
following month the rainfall was considerably above the average for that 
period. The rainfall for the remaining months of the growing period, how- 
ever, although below the average was sufficient for the crop to mature 
normally on account of the previous excessive rain. 

All the experiments, unless otherwise stated, were planted on land which 
had been ploughed during the previous winter months (June, July and 
August] and was cultivated during September and October, again in March 
and prior to seeding. 


Time of Seeding Experiment. 

This experiment was commenced in 1923 and has been planted each year 
since with the early variety Gluyas Early, but owing to the plots being 
destroyed by fire in 1924 and other factors interfering with the results in 
1925 and 1926, the results were not obtained for those years. Commencing 
in 1928, the midseason variety Nabawa was included in the experiment. 

Each variety was planted as a separate experiment, the Gluyas Early 
being planted in mid>May, June and July, and Nabawa in mid- April, May 
and June. 

The land was ploughed during August the previous year to a depth of 
4 inches with a mouldboard plough and springtyne cultivated in Septendier. 

All the Gluyas Early plots were again elevated when the May section 
was planted. The Jwe and July plots received a further cultivation at tl^ 
time the June sep^n planted, $md the Jdy plot W!as again cultivated 
piiiw to so^ftiag* 
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The Nabawa plots were treated in a similar manner, that is, as each sec- 
tion was planted the remaining plots not planted were cultivated also. This 
insured the ground being free of weeds and in good tilth. 

The soil was in a dry condition at the time of planting the April section 
of Nabawa. After the commencement of the seasonal rains, weed growth 
was most prominent. The May section was reasonably free, whilst the June 
Section was free of weeds. The Gluyas Early plots were in a moist condition 
when planted. 

The heavy rains during November caused the Gluyas Early plots planted 
in June to lodge slightly, whilst the July plots lodged badly. The May plpts 
stood remarkably well. The following table shows the results obtained:— 

CHAPMAN EXPERIMENT FARM. 


Time op Seej.inq Experiment, 1929. 

Variety — Naltawa. Superphosphate (22%) — 112lbs. per acre. Seed — per acre. 


Planted. 

Computed Yields per Acre. 

Average 

Yields 

Per- 

centage 

Yields, 

1929. 

Average 

Yields 

Per- 
centage 
Yields, 
1028 20, 

Sec. 1, 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 

per acre 
1929. 

per acre 
1928-20. 

April 

bus. lb. 

7 55 

bus. lb. 
8 17 

bus. Ib. 
8 32 

bus. lb. 
7 11 

bus. lb. 
7 8 

bus. lb. I 
1 7 28 1 

i % 

73 1 

1 bus. lb. 
i 0 45 

% 

86 

May (Control) ... 

11 20 

10 29 

10 68 

10 21 

10 14 

10 40 : 

100 ; 

11 20 

100 

June 

11 49 

12 25 

11 12 

10 61 

* 

11 34 

108 1 

10 43 ; 

i 

95 


• Discarded owing to an accident when planting. 


CHAPMAN EXPERIMENT FARM. 


Time of Sberino Experiment, 1929. 

Variety — Qluyas Early. Superphosphate (22%) — 1121bs. per acre. Seed — 46lbB. per acre. 


Planted. 

Computed Yields per Acre. 

Average 
Yields 
per acre 
1929. 

Per- 

centage 

Yields, 

1929. 

Average Per- 
Yields j centage 
per acre; Yields, 
1923-29. 1923-29. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 

* 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

June 

14 61 

15 50 

18 53 

14 22 

18 24 

14 28 

76 

13 46 

80 

May (Control) ... 

15 67 

20 14 1 

20 14 ! 

1 

20 6 

1 18 45 

19 8 

100 

17 10 

100 

July 

7 3 

6 49 1 

8 3 

1 1 

6 12 

1 7 41 

1 1 

7 10 

I 

38 

8 54 

52 


The results of the sections planted with the early variety Gluyas Early 
confim the previous year’s result, and it can be definitely concluded that best 
returns can be expected when early varieties are planted in May. 

The results of the section planted with the midseason variety Nabawa 
are for two years only, and therefore no definite conclusion can be arrived 
at They indicate, however, that the May planting is the most suitable, but 
they do not agree with the results obtained last year from the April and 
June plantings. It musi not be overlooked that weed growth in the April 
plots may have accounted for this, and it would appear advisable to await 
the seasonal rains before planting land on which weeds are troublesome. . 
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Bate of Seeding Experiment. 

This experiment is carried out with a sparse stooling variety, S.H. J., and 
a free stoolhag variety, Yandilla King, the object being to ascertain the most 
economical rate at which to plant the wheat crop. 

The land was ploughed during August, 1928, with a mouldboard plough. 
Through the winter sheep had access to the paddock and kept down the weed 
growth. The land was cultivated with a springtyne implement in October 
and again prior to seeding. 

The results for this year, together with the average results for the period 
1923>29, are as follow: — 

OHAFHAN BXFEBIMBNT PABM. 

BaTB Of SBBdINO BXPBltlMBirF, 1029. 

Vftctoty— Yandill* Bing. PUuite^ on Sth May. Superphoaphate (22%)-~1501b8. per acre. 


Bate of Seeding. 

Computed Yields per Acre. 


Average 

Yields 

Per. 

centage 

Average 

Yields 

Per- 

centag 

Yields 

1928-2 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 6. 

per acre 
1029. 

Yields. 

1020. 

per acre 
1028-20. 

eOlbs. per acre ... 

buB. lbs. 
8 82 

bus. lbs. 
7 65 

bus. lbs. 
7 56 

bus. lbs. 
7 11 

bus. lbs. 
8 25 

bus. lbs. 
8 0 

% 

112 

bus. lbs. 
15 20 

h 

461bs. per acre 
(Control) 

OOlbs. per acre... 

7 48 

6 56 

6 56 

6 27 i 

7 33 

7 8 

100 

16 20 

100 

10 7 

10 7 

9 50 

0 SO 

9 23 

9 40 

188 

16 10 

106 


CHAPMAN BXPEBIMBNT 7ABM. 

BATB of SBBDINa Exfbrikent, 1020. 

Bay Yields. 

Planted on Cth May. Variety— Yandilla Bing. Buperphoephate (22%)— ISOlbs. per acre. 



Computed Yields per Acre. 

Average 

Yields 

Percent- 

age 

Average 

Yields 

Percent- 

age 

Yields, 

1023-29. 

' 

Section 1. 

Section 2. 

Section 3. 

per acre 
1020. 

Yields, 

1920. 

per acre 
1023-20. 

eoibs. per acre ... 

C. Q. L. 
11 2 24 

0. Q. L. 
10 3 35 

0. Q. L. 
11 2 14 

0. Q. L. 
11 1 18 



0. Q. L. 
21 0 0 


451bB. per acre ... 

11 0 4 

10 0 21 

10 3 17 1 

10 2 28 

100 


22 0 14 

. 

^ 100 

OOlbs. per acre ... 

12 8 27 

18 1 0 

12 1 24 

12 3 17 

121 


22 3 3 

108 


CHAPMAN BBPBBIMENT FABM. 

BATB OF SBBDING EXFBBIMBRT, 1020. 

Variety— B.HJ. Planted 8th June. Superphosphate (22%)— 1501bs. per acre. 



Computed Yields per Acre, 

Average 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

centage 

Yields, 

1028-20. 

Bate of Seeding. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 6. 

per acre 
1929. 

Yields, 

1020. 

. 

per acre 
1023-20. 

eoibs. per acre 

bus. lbs. 
10 44 

bus. lbs. 
20 21 

bus. lbs. 
20 28 

bus. lbs. 
21 12 

bus. lbs. bus. lbs. 
22 8 20 46 


bus. lbs. 
16 48 

106 

Subs, per acre... 

iO 44. 

20 67 

20 ,67 

21 12 

21 27 

20 61 

100 

16 67 

100 

^bs. per anre... 

18 80 

20 6 

20 6 

•* 

20 48 

20 14 

19 56 

' 06 1 

17 17 

108 
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OHAFKAK EXPBEIHBKT PABH. 
Eatb of Sbbdinq Expbbimbbt, 1029. 
nay Yiadt. 


Planted on 8th June. Variety— S.H.J. Saperphoephate (22%)— ISOlbs. per acre. 


Bate of Seeding. 

Computed Yields per Acre, j 

Average 
Yields 
per acre, 
1029. 

Percent- 

age 

Yields, 
1929. 1 

Average 
Yields 
per acre, 
1923-29. 

Percent- 

age 

Yirids, 

1923-29. 

Section 1. 

Section 2. 

1 Section 3. 


0. Q. 1. 

0. Q. L. 

I 0. Q. L. 

0. Q. L. 

% 

0. Q. L. 

% 

OOlbs. per acre ... 

23 0 27 

22 3 26 

23 1 14 

23 0 22 

101 

25 1 0 

104 

451bs. per acre ... 

22 8 26 

22 3 11 ! 

1 22 3 3 

22 3 13 

100 

24 1 18 

100 

OOlbe. per acre ... 

26 0 12 

24 1 26 1 

24 2 5 

i 

26 0 5 

110 

26 2 7 

109 


The results this year show that in the case of bpth the free stooling and 
the sparse stooling varieties, the hay yields are increased when the heavier 
rates of seed are sown. 

Contrary to expectations the heaviest rnte of seeding for the free stool- 
ing and late maturing variety Yandilla King gave a substantial increase in 
yield, whilst for the sparse stooling and early variety, the heavier 

rates show no advantage over the control of 45 lbs. per acre. 

This is not in accord with the average results for the previous six years. 


Time of Application of Superphosphate. 

This experiment was commenced in 1928 with the object of determining 
whether, when heavy dressings of superphosphate arc used, it would be 
eco?iomical to apply part or all of this fertiliser when cultivating the fallowed 
land during late summer or early autumn, thus enabling seeding operations 
to be expedited. 

To suit the requirements of this experiment three plots were used and 
each section was repeated five times. 

The land on which the experiment was conducted this year was ploughed 
with a heavy disc plough in June the previous year. It was cultivated with 
a springtyne cultivator during September, again in October and again in 
April when the fertiliser was applied, and also on the 14th May when the seed 
was planted. 

The detailed results obtained this year, together with the average results 
for the two years the experiment has been in progress, are shown here- 
under: — 

OHAFICAK BXPBEIKBKT FAEK. 

Tm Of AFPUOATXOir of BOPBBPBOSPSin BZfBBlKBBT, 1920. 


Variety— VBteVB. Planted on 14th ICay. Superphosphate— 2261ba. per ears 

Seed— 451bB. per aere. 


Time Of Applica- 
tion of Super- 
phosphate. 


Computed Yields pw Acre. 


Average 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

centage 

Yields. 

1028-29. 

Sec. 

1. 

See. 

2. 

See. 8. 

See. 4 . 1 

Bee. 5. 

per aere 
1029. 

Yields, 

1929. 

per acre 
102S-20. 


bus. 

lbs. 

bus. 

lbs. 

bus. lbs. 

1 

J 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 


7ahf. In April; 
ISOlbs. at seed- 

IS 

8S 

14 

8 

IS 24 

14 61 

14 22 

18 62 

108 

14 80 

ing time 

22$lhs. in April 

14 

SO 

IS 

9 

12 65 

12 25 

14 87 

IS 81 

100 

18 17 

109 

IsmbB. in April; 
rubs, at seed- 
ing time 

IS 

58 

12 

11 

12 18 

11 49 

18 17 

12 42 

94 

18 SO 

lOS 
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The experiment has not been conducted suflflciently long enough for 
•definite conclusions to be derived. 

The results for this year show that the yields are increased when the 
greater portion of the superphosphate is applied at seeding time. The re- 
eults for the two years, however, show that the yields are decreased when 
portion of the feHilisor is not applied at seeding time. 


Bate of Superphosphate Experiment. 

The object of this experiment is to ascertain the most profitable rates of 
fluperphosphate to apply to the wheat crop. 

The previous year’s trials were conducted with the rates 75 lbs., 150 lbs. 
and 225 lbs. per acre. This year the experiment was modified to also include 
plots receiving no fertiliser and 300 lbs. of superphosphate. 

To meet the requirements, the experiment was designed so that the three 
plot system could be maintained. It vras therefore divided into two sections, 
viz. : — 

Section 1, consisting of three plots which received respectively 300 lbs., 
160 lbs., and 225 lbs. of superphosphate per acre. 

Section 2, consisting of three plots which received respectively no 
superphosphate, 150 lbs. and 75 lbs. of superphosphate per -acre. 

The results of the experiment are shown in the following tables : — 

CHAPMAN EXPERIMENT FARM. 

Rath or Apflioaxiox or Sttfbbpbosfhats Experimbst, No. 1, 1920. 

Vwlety— Nabawa. Planted on 14th May. Seed— 46lbB. per acre. 


Rate of Application 
of Superphosphate. 

Computed Yields per Acre. 

Average 

Yields 

Percent- 

age 

Yields, 

1929. 

Section 1. 

1 

Section 2. | Section 3. 

Section 4. 

Section 5. 

per acre, 
1929. 

COOlbs. per acre ... 

bus. lbs. 
12 11 

bus. lbs. bus. lbs. 
14 44 1 15 7 

bus. lbs. 
16 41 

bus. lbs. 
16 26 

bus. lbs. 
15 2 

% 

111 

ISOlbs. per acre (Con- 
trol) 

2251ba. per acre ... 

11 J2 1 

14 0 j 13 31 

14 37 

14 69 

13 34 

100 

12 47 1 

14 16 ' 15 14 

16 43 

18 1 

15 12 

112 


CHAPMAN EXPERIMENT FARM. 

Rate or Applioation or Scperphosphate Experiment, No. 2, 1029. 

Variety— Nabawa. Planted on 14th May. Seed— 451bs per acre. 


Rate of Applica- 
tloii of Super- 
phosphate. 

1 

Computed Yields per Acre. 

Average 
Yields 
per acre 
1929. 

, 

1 Per- 
centage 
Yields, 

1 1029. 

1 

Section 1. 

I 

* Section 2. 

1 

Section 8. 

Section 4. 

Section 5. 


btis. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. j 

bus. lbs. 

% 

No Super 

1 7 11 

8 54 

8 10 

8 3 

1 8 3 

8 4 

71 

ISOlbs. per acre 

10 36 

11 27 

11 20 

11 34 

11 29 

11 17 

100 

(Control) 








761tM. per acre ... 

1 9 1 

9 1 

9 59 

1 

10 29 

.a 52 

9 .40 

86 


As these tesults are for. one year only, they cannot be takefi as conclu- 
aive. They indicate^ however, that the yields are increased by the bbavi^ 
appUoation " 



MaRm 1930>] journal OF AGRICULTURE, W,A. 183 

It was not possible to conduct this experiment at this farm on land to 
which superphosphate had not been applied previously. Consequently the 
yields of the plots receiving no superphosphate this year would benefit by 
the residual effect of the superphosphate previously applied. 


Nitrogen Experiment 

The objects of this experiment are: — 

1. To determine whether increased yields are obtained when heavy 

dressings of a nitrogenous fertiliser are applied to the wheat 
crop in addition to an application of superphosphate. 

2. To ascertain whether it is advantageous to apply only part of this 

nitrogenous fertiliser at seeding time and part during the month 
of August. 

For the purposes of the experiment two rates of sulphate of ammonia 
were applied, viz., 1 cwt. and 2 cwts. respectively. 

Superphosphate was applied to all plots at the rate of 1 20 lbs. per acre, 
and those plots to which superphosphate only was applied were treated as 
controls. Comparisons were made between these control plots and those plots 
receiving 1 cwt. and 2 cwts. of sulphate of ammonia respectively. With each 
of these dressings the whole of the fertiliser was applied at the one time, viz., 
at seeding, in the one instance, and also, in separate plots, the application of 
half of the sulphate was delayed until the month of August. 

That portion of the experiment dealing with the application of 1 cwt. 
of sulphate of ammonia was repeated six times, while that portion dealing 
with the 2 cwt. of sulphate of ammonia was repeated four times. 

This experiment was conducted on both fallowed and unfallowed land. 
The fallowed land was ploughed during June, 1928, and springtyne cultivated 
in September. During May, prior to seeding, it Avas again springtyne culti- 
vated twice. The plots were planted on the 21st of May. Germination was 
good, and during the months of June, July and August the plots treated with 
the nitrogenous fertiliser made much better growth than the control plots. 

The plots treated with the sulphate of ammonia turned colour about 5 
or 6 days before the control plots, but all plots matured about the same time. 

The unfallowed land was ploughed with a mouldboard plough about the 
middle of May, this operation being followed by « springtyne cultivation. 

Throughout the early spring months the sulphate of ammonia plots made 
better growth than the controls, the highest dressing (2 cwts. per acre) show- 
ing to particular advantage. It was further noticed that the plots treated 
with the nitrogenous fertiliser fiowered about 4 days earlier and turned colour 
about . 15 days earlier than did the control plots. However, maturity was even 
4broughotit, due, perhaps, to the delay caused by the late rains. 
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The tabulated results are shown below: — 

OBAFHAN EXFEBnCBirr FABU. 
EtTBOGlK EXPBBimilHTt 1029. 
FaUote, 


Taxletj— Kabawa. Planted £lst Hay. Seed~451bB. per acre. Superphoaphate— (22%)— > 

1201b8. per acre. 


Treatment. 

Computed Yields per Acre. 

Average 
Yields 
per acre 
1020. 

Average 

Fer: 

oentage 

Yields, 

1020. 

See. 1. 

Sec. 2. 

Seo. 3. 

See. 4. 

Sec. 5. 

Sec. 6. 

1 ewt. Ammonium 8ul> n 
phate at seeding ; t 1 
GWt. Ammonium Sul* ( 
phate In August ^ 

bus. lbs. 

29 14 

bus. lbs. 

28 16 

bus. lbs. 

26 18 

bus. lbs. 

19 58 

bus. lbs. 

22 40 

bus. lbs. 

18 46 

bus. lbs. 

24 12 

% 

114 

Ko Ammonium Sulphate 
(Control) 

22 10 ! 

26 48 

27 32 

13 8 

20 28 

17 82 

21 16 

100 

1 owt. Ammonium Sul* 
phate at seeding 

28 16 

27 32 

27 32 

17 48 

22 24 

10 58 

23 55 

112 

1 owt. Ammonium Sul* *. 
phate at seeding ; 1 1 
owt. Ammonium Sul* f 
phate in August 

27 10 

28 0 


21 42 

1 

20 28 


24 22 

109 

Ko Ammonium Sulphate 
(Control) 

27 16 1 

27 46 


17 4 

17 82 


22 25 

100 

2 owts. Ammonium Sul* 
at seeding 

27 2 j 

28 16 


19 80 

21 56 


24 11 

108 


OHAFHAN EXFEEIHEKT FABH. 

NiTBoaiir ExpntiMniT, 1020. 
Non Fallow, 


Taflfly— Kabaira. Planted Seed~461bs. per aere. Snpwxdioaphate 


Treatment. 

Computed Yields per Acre. 

Average 

Yield 

1 Average 

1 

Sec. 1. 

See. 2. 

Seo. 8. 

Seo. 4. 

Seo. 5. 

Sec. 6. 

per aere 
i»». 1 

4 ewt. Ammonium Sul* 
phate at seeding ; 4 1 
ewt. Ammonium Sul* f 
phate in August ^ 

bus. lbs. 

17 18 

bus. lbs. 

16 84 

1 

bus. lbs. 

17 8 

bus. lbs. 

21 41 

bus. lbs. 

10 50 

bus. lbs. 

IS 88 

bus. lbs. 

j 

17 42 1 



% 

105 




Bi 

20 48 

10 0 

14 22 


100 

1 ewt. Ammonium Sul- 
phate at seeding 

10 60 

14 8 

1 15 50 

22 40 

20 57 

16 10 


100 

1 ewt.Ammomum Sul*.% 
at seeding; 1 1 
ewt. Ammonium Sul- f 
phate in August ^ 

10 14 

17 8 

■ 

22 25 

17 ♦ 

... 

18 M 

127 

Ko Ammonium Sulphate 
(Control) 

m 

12 25 

... 

10 0 

12 55 

... 

14 52 

100 

S ewts. Ammonium SsS- 
at aeeillatl ' 

SO ' U 

17 47 

' ••• 


m 

■ 

m 

141 
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These results, which are for one year only, and therefore not conclusive, 
indicate that a slight increase is obtained from non-fallowed land when 1 cwt. 
of nitrogenous fertiliser per acre is applied to the wheat crop at seeding time 
and a substantial increase when 2 cwts. are applied. However, this increase 
is considerably reduced if portion of either of these applications is delayed 
until the spring. 

On the fallowed land the yield was increased to a grater extent by the 
1 cwt. dressing than by the heavier dressing of 2 cwt. With both these 
dressings no advantage was gained by delaying portion of the applications 
until the spring. 

Seasonal Planting Experiment. 

The objects of this experiment are: — 

1. To ascertain the most suitable month to plant the I^ate, Midseason. 

Early and Very Early maturing varieties of wheat. 

2. To determine the most prolific of each of the above types. 

To meet the requirements of the experiment three sections were needed, 
viz. : — 

(a) Section 1. — Planted in April, representing early planting. 

(b) 'Section 2. — Planted in May, representing Midseason planting. 

(c) Section 3. — Planted in June, representing Late planting. 

Each section planted in its respective month was repeated five times, all 
plots being eventually harvested for grain. 

The standard midseason variety, Nabawa, was planted in the control 
plots in all sections. 

April Planting , — The seed in this section was planted when the soil was 
in a dry condition, and consequently it did not germinate until after the 
seasonal rain commenced during the first week in May. At the time of plant- 
ing the land was free of weed growth. With the first rain weed seeds ger- 
minated freely and in consequence interfered with the growth of the wheat 
crop, particularly the slow-growing late maturing variety, Yandilla King. 

CHAPMAK BXPBEIMBNT PAEM. 

Sbasoxal PLANTINQ EXPISRIHENT,' 1029. 

April Planting. 

Planted 16th April, 1029. Seed— 461b8. per acre. Superphosphate (22%)— 1121bB. per acre. 


Variety. 

Maturity. 

Computed Yields per Acre. 

i 

Average 
Yields 
per acre 
1929. 

Average 

per- 

centage 

yields, 

1929. 

Average 

per- 

centage 

yields, 

1 1928-29. 

1 Sec. 1. 1 

Sec. 2. 1 

Sec. 3. 

Sec. 4. 

Sec. 6. 



bus. lb. 

bus. lb. 

thus. Ib.^bus. lb. 

Ibus. lb. bus. 

lb. 1 

I % ! 

% 

Yandilla King ... 

Late 

10 36 

1 8 17 

6 12 

7 3 

7 48 

7 

69 

65 

81 

Nabawa (Control) 

Mldeeason 

14 51 

12 40 

11 12 1 

10 43 

12 11 

12 

19 1 

100 

too 

Baroota Wonder, 

Late 

13 63 

12 11 

12 11 

12 40 

13 38 

12 

55 J 

1 105 

1 101 

Early 

Cknneback 

Early 

11 42 

9 69 

9 1 

8 17 

11 27 

10 

5 < 

104 


Nabawa (Control) 

Mldseason 

1 11 12 

8 32 

9 16 

10 14 

9 16 

9 

42 

100 

100 

Oluyas Early ... 

Early 

11 42 

8 64 

8 17 

9 23 

8 8 

9 

16 

96 

98 


With the exception of the Yandilla King, the results obtained this year 
and the average percentage results for the two years the experiment has been 
conducted do not show a great difference between the varieties. 

May Planting . — The land at the time of planting was in excellent con- 
dition and was free of weeds. Germination was good. 

The very early variety Noongar came into ear cn the 15th of August 
and at harvest time had lodged badly. 



X86 


JOURNAL OF AGRICULTURE, W.A. [Mar., 193a. 


CHAPMAN EXPERIMENT FARM. 
Seasonal Plantino Experiment, 1929, 


May Planting. 

Planted 22nd May, 1920. Seed— ASIbs. per acre. SuperphoRphate (22%) — 1121b8. per acr^ 


Variety. 

Maturity. 

Computed Yields per Acre. 


Average 

Yields 

Average 

per- 

centage 

Average 

per-^ 

centage 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec 

. 4. 

Sec. 5. 

1920. 

yields, 

1929. 

yields, 

1928-29. 



bus. lb. 

bus. lb. bus. lb. 

bus. 

Ib.'bus. lb. bus. 

lb. 

% 

% 

Yandllla King ... 

Late 

16 48 

14 0 

14 30 

14 

59 

19 30 

15 

57 

93 

93 

Nabawa (Control) 

Midsenson 

17 32 

14 50 

14 8 

18 

1 

21 12 

17 

10 

100 

100 

Baroota Wonder, 

Late 

16 41 

16 43 

15 20 

19 

0 

20 50 

17 

33 

102 

97 

Early 

Gluyas Early ... 

Early 

17 32 

16 26 

16 4 

19 

0 

18 .0 

17 

26 

97 

96 

Nabawa (Control) 

Mldseason 

18 0 

15 43 

17 17 

19 

0 

19 69 

18 

2 

100 

100 

Canberra 

Early 

20 14 

118 1 

18 45 

21 

12 

21 19 

19 

54 

110 

102 

Comeback 

Early ... 

15 43 

ri3 46 

14 8 

16 

4 

19 0 

15 

44 

88 


Nabawa (Control) 

Midseason 

18 1 

15 36 

16 4 

19 

0 

20 57 

17 

56 

100 ; 

ioo 

Merredln 

Early 

1 17 39 

16 4. 

16 48 

18 

80 

19 50 

17 

48 

99 ; 

102 

Carrabln 

Early 

15 86 

16 36 

16 43 

18 

9 

19 37 

16 

66 

98 1 

90 

Nabawa (Control) 

Midseason 

I 15 14 

14 22 

16 26 

18 

30 

21 19 

17 

10 

100 1 

‘ 100 

8.H.J 

Early 

14 69 

‘12 25 

13 63 

17 

25 

19 50 

15 

44 

, 92 

104 

Geeralying 

Very Early 

13 24 

14 16 

16 34 

19 

0 

20 14 

16 

41 

05 

. 92 

Nabawa (Control) j 

Midseason ! 

14 16 

14 22 

17 32 

20 36 

21 27 

17 

88 

100 1 

100 

Noongaar ... 

Very Early 

10 36 

10 48 

10 29 

10 29 

11 5 

10 

40 

60 

79 


It will be seen from both the average results for this year and the aver- 
age percentage results that, apart from the very early variety Nbongaar, 
there is not a great deal of difference between any of the varieties. This year 
the early variety, Canberra, has shown to advantage at this farm, but this 
advantage is not mantained in the average percentage results for the two- 
years. In the latter results S.H.J. has a slight advantage. 

June Planting . — At the time of planting this section weeds were plentiful 
and to destroy them it was found necessary to skim-plow the land with a 
mouldboard implement. It was also harrowed after planting to disturb them 
and prevent re-growth. Otherwise a good seed bed was obtained, and in con- 
sequence the germination was good. The heavy rains dliring November 
caused all varieties to lodge. 

CHAPMAN EXPERIMENT FARM. 

Seasonal Plantino Experiment, 1929. 


June Planting. 

Planted 18th June, 1929. Seed — 451b8. per acre. Superphosphate (22%) — llZlbs. yer acre. 


Variety. 

1 

Maturity. 

Computed Yields per Acre. 

Average 

Yields 

Average 
per- 
centage 
yields, 
1929. 1 

I Average 
per- 
centage 
yields, 
1928-29. 

Sec. 1. 

i 

Sec. 2. 

i 

Sec. 3. 

Sec. 4. 

See. 5. 

per acre 
1020. 

ICeriedln 

STabawa (Control) 
Canberra 

Hayas Early ... 
!7abawa (Control) 

I.H.J 

leeralyinM 

(Control) 

Noongaar 

Early 

Midgeason | 
Early 

Early ... 
Midseason 
Early 

Yeiy Early 
Mldseason 
Very Early 

bus. lb. 
10 14 
16 67 
16 14 

13 24 
18 9 
12 66 

14 8 
16 29 

.14 16 

1 

bus. lb. 

17 82 
16 12 

18 1 
16 21 
16 60 
16 67 
16 4 
16 19 
14 80 

1 

bus. lb. 
14 80 
14 61 

17 64 
14 22 

18 2 
12 47 
12 88 
12 18 

9 1 

bus. lb. 
12 18 
12 11 
18 88 
11 84 
10 58 

9 80 

7 66 

7 26 

7 8 

bus. lb. 
7 19 

9 16 
10 68 
10 7 

10 14 
10 86 
10 86 

11 20 
10 21 

bus. lb. 
14 11 
13 41 
16 9 

12 68 
12 89 
12 21 
12 15 
12 34 
11 2 

100 

111 

103 

100 

98 

08 

100 

as 

100 

98 

92 

100 

92 

88 

100 

90 


It will be noticed in this year’s results the early varieties have shown to 
advantage, whilst the very early variety Noongaar has not. The percentage 
results for the two years are sligh^y in favour of tha midseason variety. 

The reaulhi the ^ree plah&gs indicate that &e month of May is the 
most suitable to plant the wlmat deop, and where weeds are trotdilesome it ie 
advisahle to delay p1^%g until after seasonal rains eoznmenee. 
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SALMON GUMS EXPERIMENT FARM. 

FIELD EXPERIMENTS WITH WHEAT, 1929. 

(I, Thomas^ Superintendent ot Wheat Farms, and L. Gt. Senior, Farm 

Manager.) 

The area on which the experiments were conducted was cleared in 1926 
and cropped in 1927 without fallow, and for the experiments conducted last 
year it was ploughed 3 to 4 inches deep with a disc implement during June 
and July, 1928. Included in the area was the type of soil locally known 
as ^‘kopi,^’ which physically is similar to the Morrel soil. This type is 
recognised as unsuitable for cropping when the rainfall is light. 

Subsequent to the initial plougliing it was cross disced to destroy self- 
sown plants from the previous crop. This cross discing was also successful 
in dealing with mallee sucker growth. In January the heavier land was^ 
springtyne cultivated whilst the ‘^kopi” soil was harrowed. Prior to seeding 
this cultivation was repeated with the same implement. 

Although the Esperance wheat-growing area in which the farm is 
located did not experience the heavy rains in !May and June as did other 
districts throughout the wheat belt, the rainfall was sufficient to ensure a 
good germination. Good conditions prevailed until the end of August, at 
which time the useful rains terminated. The land not having received 
sufficient heavy rains to penetrate well into the sub-soil, the reserves of 
moisture were limited and consequently by the end of September were 
suffering seveiely and eventually did not yield up to earlier expectations. 


The following table shows the monthly rainfall for 1929 as recorded 
at the farm, together with the averages for the past 11 years as recorded 
at Salmon Gums, one mile distant. 









G^o^^ing Period. 



1 

! 

! 

Total 



Jaii. 

Feb. 

j Mar. 

Apl. ! 


1 


! 


1 

i 

j Nov. 

' Dec. 

for 

i 




May. 

1 June. 

j July. 

Aug. 

1 Sept. 

1 Oct. 

j Total. 


1 year. 

1029 at Ex- 

106 

65 

73 

26 ! 

125 

207 

159 

163 

1 

21 

35 ! 

710 

150 

43 

1 1.173 

periraent 

Farm 




i 



I 








Average 11 

81 

50 

112 

106 : 

154 

152 

135 

131 

115 

126 

813 

81 

81 

1,274 

years, 

Salmon 




! 











Gums 
















TIME OF SEEDING EXPERIMENT. 

The object of this experiment is to determine the most suitable time 
for planting the wheat crop. 

Two varieties are used, the mid-season variety, Nabawa, being sown 
in April, May, and June, and the early variety, Gluyas Early, in May, 
June, and July. 

The land on which the experiment was conducted was of a red loamy 
nature. It wfls ploughed during June and July, 1928, and cross ploughed 
in October. It was cultivated with a springt^e implement in January. 
Each pbt was again cultivated inunediatdy prior to seeding. 
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The results obtained are as follow:' 


SALMON aUHS EXFEEIMENT FARM. 

Tma or ssboxro EzPBBziniNT, 1020. 

Variety— Nabsw*. Seed — ISlbe. per acre. Baperphoepbate (22%)— llSlbs. per acre. 




Computed Yields per Acre. 


Average 

Yields 

Per. 

centage 

Average 

Yields, 

Per- 

centage 

Time of Seeding. 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 6. 

per acre, 
1020. 

Yields, 

1020. 

per acre, 
1928-20. 

Yields. 

1928-29. 

April 

bus. Ibe. 
11 20 

bus. lbs. 
11 27 

bus. lbs. 
11 27 

bus. lbs. 
12 40 

bus. lbs. 
13 0 

bus. lbs. 
12 1 


bus. lbs. 
18 24 1 


May 

12 11 1 

11 5 

12 11 

12 11 

17 3 

12 66 

100 

12 26 

100 

Jane 

4 45 

4 50 

5 6 

7 8 

0 1 

6 11 

48 

6 10 

51 


SALMON GUMS EXPERIMENT FARM. 

TIKE or SBEDINO EXFEBDCBNT, 1020. 

Variety— Oloyas Early. Seed— ASlba. per acre. Saperphosphate (22%)— llOlba. per acre. 



Computed Yields per acre. 

Average 

1 Yields 

Per- 
centage ^ 
Yields, ! 
1929. j 

Average^ 

Yields 

Per- 

centage 

Time of Seeding. 

Sec 

.1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 6. 

1 per acre. 
1929. 

per acre,] 
1028-29. 

Yields, 

1928-20. 

June 

bus. 

8 

lbs. 

25 

bus. lbs. 
8 82 

bus, lbs. 
8 89 

bus. lbs. 
$ 3 

bus. lbs. 
7 48 

goo 

% i 
62 

bus. lbs. 
10 29 1 

1 • % 

1 78 

May 

13 

46 

18 9 

18 46 

13 9 

12 66 

13 21 

100 

14 16 

100 

July 

6 

56 

6 34 

6 6 

6 27 

6 60 1 

6 22 

48 , 

1 » ” 

68 

i 


This experiment again demonstrates that the yields of both early and 
mid-season varieties are considerably reduced when the crop is planted later 
than the month of May. 


RATE OF SEEDING EXPERIMENT. 

This experiment is conducted to determine the most profitable rate of 
seeding the wheat crop. 

Two varieties were used, ‘^Yandilla King^' representing the free stooling 
varieties, and "S.H.J.” representing the sparse stooling varieties. 

The land upon which the Yandilla King was planted was. mainly ‘^kopi" 
soil, somewhat inferior in quality to that upon which the S.H.J. was planted. 

The plots were ploughed in June and July, 1928, and cross ploughed 
in October to destroy self-sown wheat plants. The S.H.J. section was 
cultivated with a springtyne implement and the Yandilla King section har- 
rowed the last week in January and again just before seeding. 

Germination was good. 

The results obtained are set out below. 


SALMON GUMS EXPERIMENT FARM. 

RATB or SBBDIBO EZPBRnCBlfT, 1029. 

Variety- Y«a4illa Xing. Planted on 17th April. Superphoephate (22%)— llMbe. per aaei» 


1 

Rate Seeding. { 

1 Computed Yields per Acre. | 

Average 
Yields 
per acre, 
11)20. 

centage 

Yields, 

1020. 

Average 
! Yields, 

1 per acre, 
1028-20. 

Per- 

1 eebtage 
Yields, 
1028-20. 

1 Sec. 1. 

1 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 5. j 


bus., lb' 

7INI. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

Ins. lbs. 

% 

SKSbs. per ana 

8 so 

4 69 

4 52 

4 52 

8 26 

6 10 

82 

10 14 

S 

4Ubs. per apre , 

I* .48 

7 8 

5 50 

6 41 { 

7 10 

6 81 

lOp 

10 20 

100 

aoibs. per aoa 


4 60 

5^41 

7 56 

8 82 

0 52 

105 

10 58 

105 
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SALMON GUMS EXFEBIHBNT EABH. 

Batb of Sbbdino Expbbivbnt, 1929. 

Varlety<~S.H.J. Planted on 17th April Superphoephate (22)—1121bs. per acre. 


Bate of 

Computed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Yields, 

1920. 

Average 

Yields 

Per- 

centage 

Yields, 

1928-29. 

Seeding. 

Sec. 1. 1 

Sec. 2. 1 

Sec. 3. 1 

Sec. 4. 

Sec. 6. 

per acre, 
1929. 

per acre, 
1928-29. 

SOlbs. per acre 

bus. lbs. 
11 20 

bus. lbs. 
10 68 

bus. lbs. 
10 43 

bus. lbs. 
10 14 

bus. lbs. 

* 

bus. lbs. 
10 40 

% 

97 

bus. lbs. 
11 34 


461bs. per acre 

10 68 

11 34 

10 61 

11 12 

* 

11 9 

100 

11 42 

100 

COlbs. per acre 

10 43 

10 21 

10 21 

11 34 

* 

10 45 

96 

11 84 

99 


* Discarded oaring to an error in drilling. 


The results indicate that little or no advantage is derived from planting 
more than 45 lbs. of seed per acre. 

TIME OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

This experiment is conducted in order to determine whether, when 
applying heavy dressings of superphosphate, it would be profitable to 
apply part or all of the fertiliser when cultivating the fallowed land in 
late summer or early autumn, thus allowing seeding operations to be 
expedited. 

The land upon which the experiment was planted was ploughed in Jime, 
1928. It was cross ploughed in September and October to destroy self-sown 
wheat. It was cultivated with a springtyne implement in January and again 
immediately prior to planting. 

The tabulated results for 1929, together with the averages for the years 
1928-29, are as follow; — 

SALMON GXJMS EXFEBIMENT FARM. 

Tub of Afflicatiob of Sufebfhobfhatb exfebimbbt, 1929. 

Vftriety — Nabawft. Flaated on 16th May. Superphosphate (22%) — 2261b8. per acre. 

Seed— 461bB. p» acre. 


Time of 
Application of 
"Superphosphate. 

Computed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

centage 

Yields, 

1928-29. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

Sec. 6. 

per acre 
1029. 

Yields 

1929. 

per acre, 
1928-29. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 


761bB. at Seeding ; 
i|1601b8. in 

March 

8 46 

8 64 

11 27 

10 61 

10 20 

10 5 

1 

09 

18 88 

NU at Seeding ; 
2261bB. in March 

8 89 

8 17 

0 23 

11 6 

18 24 

10 10 

100 

13 9 

100 

761bB. in March ; 

< 1601b8. at Seed- 
ing 

9 8 

10 51 

10 7 

13 31 

14 8 

11 88 

114 

14 44 

112 


The average results for the two years the experiment has been con- 
ducted show that the yields are decreased when a portion of the fertiliser 
is not applied at seeding time. 


RATE OF APPLICATION OF SUPERPHOSPHATE EXPERIMENT. 

This experiment has been modified and is now divided into two sections. 
This allows of the introduction of a plot receiving no* super and one receiving 
300 lbs. per acre. The object of the experiment is to determine the most 
profitable amount of superphosphate to apply to the wheat crop. 

The land upon which the experiment was conducted was of a red loamy 
nature. It was ploughed in June and July, 1928, and cross ploughed in 
October in order to get rid of self-sown wheat. 
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The results obtained are tabulated below: — 

SALMON GUMS EXPBRIlfENT FARM. 

Bats or Appiication op ScrPBiii«o8PHATE Bxpbrucent no. i, 1929. 

Variety— Nftbawa. Planted on 12th May, 1929. Seed— 461b8. per acre. 


Rate of Application 
of Superphosphate. 

1 



Computed Yields per Acre. 


Average 

Yields 

Percent- 

age 

Section 1. 

Section 2 j 

'Section 3 

1 

Section 4. 

Section 5. 

per acre, 
1929 

Yields, 

1929. 

SOOIbs. per acre . ^ 

bus. 

lbs. 

bus. lbs 1 

bus lbs. 

bus. lbs. 

bus. lbs. ; 

bus. lbs. 

% 

16 

66 

16 34 

13 9 

10 86 

1 9 23 

1 13 14 ^ 

117 

1.601bB. per acre . . i 

15 

7 1 

14 59 

9 16 

0 8 

8 17 

11 19 

100 

2251b8. per acre . . ' 

17 

10 

15 43 1 

15 57 

10 51 

10 58 

14 8 , 

125 


SALMON GUMS EXPERIMENT FARM. 

Rate op Application op Supe&phosphate expeeihent no. 2, 1929. 

Variety— Nabawa. Planted on 14th May. Seed — 461b«. per acre. 


Rate of Application 
of Superphosphate 


Section 1 


Computed Yields per Acre. 


Section 2. 


Section 3. 


Section 4 


Section 6. 


No superphosphate 

ISOlbs. per acre (Con- 
trol) 

751bB. per acre ... 


bus. lbs. 
4 1 

16 67 

13 46 


bus. lbs 
5 14 

14 69 

14 8 


bus lbs. 
4 1 

16 48 

14 37 


bus. lbs 
4 15 

16 84 

14 37 


bus. lbs. 

7 19 I 

13 46 ' 

14 44 I 


Average 
Yields 
per acre, 
1929. 


Percent- 

age 

Yields, 

1929. 


bus. lbs. I % 

4 68 32 

15 37 100 

14 22 I 93 


These result^ which are for one year only, tend to indicate that 
dressings in excess of 76 lbs. may be applied with beneficial results. 


NITROGEN EXPERIMENT. 

The objects of this experiment are: — 

1. To detejrmiue whether increased yields are obtained when heavy 
dressings of a nitrogenous fertiliser are applied to the wheat crop in addition 
to an application of superphosphate. 

2. To ascertain whether it is advantageous to apply only part of this 
nitrogenous fertiliser at seeding time and part during the month of August. 

For the purposes of the experiment two rates of sulphate of ammonia 
were applied, viz., 1 cwt. and 2 ewis. respectively. 

Superphosphate was applied to all plots at the rate of 120 lbs. per 
acre and those plots to which superphosphate only was applied were treated 
as controls Comparisons were made between these control plots and those 
plots receiving 1 cwt. and 2 ewts, of sulphate of ammonia respectively. With 
^ch of these dressings the whole of the fertiliser was applied at the one 
tjme, viz., at seeding, in the one instance, and also, in separate plots, the 
application of half of the sulphate of ammonia was delayed until the month 
of August. 

That portion of ' the experiment dealing with the application of 1 cwt. 
of imlphate of ammonia was repeated three times, while that portion dealing 
with the 2 ewts. pf sulphate of ammonia was duplicated. 

This expeqrjoiLent was conducted on fallowed land which had bePn 
ploui^ea m June, 1928. It 'was cross ploughed in October to eradicate 
self:«pfm Ulieai^ springtyne^ cultivated in Janua^, 1029, and again imme- 
^diately prior to idanting. 
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The plots treated with the nitrogenous fertiliser made good growth 
until the dry spell in September, when they appeared to suffer worse than 
the control plots. 

The results of the experiment are tabulated hereunder: — 

SALMON GUMS EXPBEIMBNT FARM. 

NlTROaSN BXPBSIMSMT, 1020. 

Variety-— Nabawa. Planted on 16th May. All plots received a dressing of 1201bs. of Super. 

Seed— 461bB. per acre. 



Computed Yields per Acre. 

Average 

Yields 

Percent- 
age 
Yields 
per acre^ 
1929. 

Treatment. 

Section 1. 

Section 2. 

Section 3. 

Section 4. 

Section 6. 

per acre, 
1929. 

^ cwt. Ammonium 
Sulphate at Seed- 
ing ; 1 cwt. in 

August 

bus. lbs. 
11 27 

bus. lbs. 

bus. lbs. 
12 55 

bus. lbs. 

bus. lbs. 
12 33 

bus. lbs. 
12 18 

% 

91 

No Ammonium Sul- 
phate (Control) 

12 47 

j 13 46 

... 

14 0 

13 31 

100 

1 cwt. Ammonium 
Sulphate at Seed- j 
Ing 

12 25 

18 17 

j 


14 22 

13 21 

99 

1 cwt. Ammonium 
Sulphate at Seed- 
ing ; 1 cwt. In 

August 

1 12 25 

1 

1 

14 22 


13 23 

100 

No Ammonium Sul- 
phate (Control) 

1 13 24 

13 17 1 

18 20 
1 

I 100 

2 Owts. Ammonium 
Sulphate at Seed- 
ing 


13 2 

11 20 


12 11 1 

i 

91 


As the experiment has been conducted for one year only, no definite 
conclusions can be derived. However, these results indicate that the yield 
is not increased by the application of a nitrogenous fertiliser to the wheat 
crop on fallowed land. 

SEASONAL PLANTING EXPERIMENT, 1929. 

The objects of this experiment are; — 

1. To ascertain the most suitable month to plant the Late, Mid* 
season, Early, and Very Early maturing varieties of wheat. 

2. To determine the most prolific of each of the above types. 

To meet the requirements of the experiment, three sections were made^ 
viz: — 

(a) Section 1, Planted in April, representing early planting. 

(b) Section 2, Planted in May, representing mid-season planting. 

' (c) Section 3, Planted in June, representing late planting. 

Each section planted in its respective month was repeated five times, 
aU plots being eventually harvested for grain. 

The Standard mid-season variety was plants in the control plots in 
all seciipns. 

The land on which this experiipent was conducted varied from red loam 
rtofhe g^y ^%ppi" soil. The April section was planted ehiefiy on the former, 
whilst tiiie May and June sections were planted on the latter. 
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The April plots were planted on a dry seed bed and oonseqnently the 
seed did not germinate until rain wa^ experienced early in May. 

Both the April and May plantings germinated and stooled well. Early 
growth was vigorous and gave promise of good returns until the end of 
September. At that time dry conditions prevailed and the crops suffered 
considerably. 

The germination of the plots in the June section was not as good. The 
subsequent growth was very slow and patchy and, when mature, the crop 
was very poor and short 

The results obtained this year together with the averages for the two 
years the experiment has been conducted at this farm are set out below. 

SALHOK OITMS EXPBBIMBNT XABM. 


SBABONAl EZPBKDCBNT, 1C29. 

AprU PUmUng. 

Seea-~451bfl. per acre. Superphosphate — llSlbs. per acre. 


Variety, 

Maturity. 

Computed Yield per Acre. 

Average 

Yield 

per 

acre, 

1929. 

Average 

per- 

cent- 

age 

Yield, 

1929. 

Average 

per- 

cent- 

age 

Yield, 

1928-29. 

Section 

1. 

Section 

2. 

Section 

3. 

Section 

Section 

6. 



bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

% 

Yandilla King ... 

Late 

7 33 

10 7 

10 51 

7 3 

6 49 

8 29 

74 

83 

Nabawa 

Mldseason ... 

10 14 

11 12 

12 18 

11 20 

12 18 

11 28 

100 

100 

Baioota Wonder 

Mldseason ... 

9 62 

10 21 

10 43 

7 48 

7 66 

9 20 

82 

91 

Early 

Canberra 

Early 

11 56 

12 11 

13 9 

12 25 

12 26 

12 25 

106 

97 

Nid>awa 

Midseason ... 

10 29 

11 42 

12 33 

11 66 

11 42 

11 40 

100 

100 

Herredin 

Early 

10 61 

11 66 

12 47 

10 61 

11 20 1 

11 33 

99 

86 

Gluyas Early 

Early 

10 21 

10 68 

12 11 

12 11 

10 61 1 

11 18 

96 


Nabawa 

Mldseason ... 

10 43 

11 12 

13 9 

11 42 

12 18 j 

11 46 

100 

100 

Noongaar 

j Very Early... 

7 48 

9 45 

9 38 

10 14 

8 10 

9 7 

77 



SALMON aUMS EXPERIMENT PABM. 


SBASOKAK PLANTIKQ EXPBBIXBIIT, 1920. 

May PlqnHny. 

Seed-— ifilbi. per acre. Superphoaphate— 1121bi. per acre. 


Variety. 

Maturity. 

Computed Ylelde per Acre. 

Average 

Yield 

Average 

per- 

cent- 

Average 

per- 

cent- 

Section 

1. 

Section 

2. 

Section 

8. 

Section 

4. 

Section 

6. 

pM 

acre, 

1929. 

age 

Yi^, 

1929. 

YiXe, 

1928-29. 

YandJUa King ... 

Late 

bUB. Ibe. 
6 86 

bue.Ibe. 
4 28 

bue.Ibe. 
4 37 

bue.Ibe. 
2 48 

bue.Ibe. 
2 12 

bue.Ibe. 
8 65 



Nidiawa ... 

Mldeeaeon ... 

10 68 

9 80 

10 7 

7 8 

8 89 

9 16 

100 

100 

MeiTedin 

Early 

10 43 

10 48 

9 46 

7 26 

9 69 

9 48 

106 


Baioota Wonder 
Early 

Nabawa 

Mldeeaeon ... 

6 14 

4 62 

8 46 

8 10 

4 23 

4 17 

49 

68 

Mldeeaeon ... 

10 21 

9 16 

9 1 

6 6 

8 64 

8 48 

100 

100 

Canberra 

Barty 

9 16 

8 46 

7 26 

6 12 

9 69 

8 20 

96 

96 

GaUipoll ... 

, Late Mid- 
eeaeon 

6 12 

7 66 

4 59 

8 24 

6 21 

5 34 

66 

88 

Nabawa 

M^aeon ... 

9 80 

10 7 1 

8 8 

4 69 

10 7 

8 88 

100 

100 

Otuyas Early 

Early ... 

9 45 

10 29 j 

8 17 

6 12 

8 82 

8 89 

101 

97 

Canabin ... 

Very Early ' 
-mdeeaeon ... 

7 48 

9 80 

7 41 

6 84 

7 88 

7 49 

99 

94 

Nabawa ... 

9 30 

9 16 

7 41 

^ 68 

7 8 

7 54 

lOO 

100 

S,H.J. 

vary Early... 

• 8 8 

8 17 

6 84 j 

5 14 

8 8 

7 14 

92 

02 

Obnidyliig 

Very Early... 

8 8 

8 d9 

6 49 1 

5 21 

7 11 

7 18 

95 

97 

Nabawa ... 

Mldeeaeon 

9 Id 

9 1 

6 49 

4 62 

8 8 

7 86 

100 

100 

Noongaar V' ^ 

Very Early... 

. 8 8 

10 7 

7 26 

6 60 

9 80 

8 11 

108 

105 
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8ALHON GUMS EXFEBUCBNT FARM. 
BSASONAIi F&ANTINO BXPERDCBST, 1929. 
JufM Planting, 


Se64-*46lbB. per acre. 


SaperphoBphate-«112lb8. per acre. 


Variety. 

Maturity. 

Computed Yield per Acre. 

Average 

Yields 

per 

acre, 

1929. 

Average 

per- 

cent- 

1929. 

Average 

per- 

cent- 

age 

Yield, 

1928-29. 

Section 

1. 

Section 

2. 

Section 

8. 

Section 

4. 

Section 

6. 



bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

% 

YandillaEing ... 

Late 

8 68 

8 46 

8 17 

6 50 

4 8 

4 11 

89 


Kabawa ... 

Midseaaon ... 

8 24 

4 69 

3 24 

6 41 

5 6 

4 43 

100 

100 

Canberra 

Early 

5 86 

4 59 

4 15 

7 26 

5 86 

5 34 

118 

111 

Baroota Wonder 

Mldseason ... 

8 24 

2 55 

2 40 

5 6 

8 24 

3 30 

69 1 

... 

Early 

Eabawa 

Midseaaon ... 

4 59 

4 87 

4 15 

7 8 

4 45 

5 8 

100 

100 

Gluyag Early ... 

Early 

6 27 

5 60 

6 5 

8 8 

6 41 

6 37 

129 

118 

8.H.J 

Very Early ... 

4 23 

4 52 

4 45 1 

6 49 

5 14 

5 13 

102 

87 

Nabawa 

Midseason ... 

6 14 

5 14 

4 80 

6 27 

4 15 

5 8 

100 

100 

HeRedin 

Early 

6 14 

5 14 

4 45 

6 41 

6 27 

5 40 

112 

109 

Geeralylng 

Very Early... 

6 28 

5 21 

5 36 

6 34 

6 56 

5 59 

116 

104 

Nabawa 

Midseason ... 

4 69 

4 59 

3 53 

5 50 

6 12 

5 11 

100 

100 

Noongaar 

Very Early... 

6 12 

6 27 

7 41 

8 3 

9 30 

7 38 

146 

119 


In all three sections there is not a great difference between the yields 
obtained from the standard mid-season variety and those obtained from 
the early and very early maturing varieties in their respective plantings, 
except in the case of the early variety, Noongaar, planted in April. 


' In view of past experience elsewhere, however, when the yields of 
the early maturing varieties planted in April have been reduced almost to 
failure in some instances, by the disease iSeptoria, which is due to the crop 
being planted too early and maturing out of season, it is inadvisable to 
commence planting these early varieties before the first week in May. 


This year, owing to the absence of spring rains, the season was more 
favourable for the normal maturity of the early varieties. As the mid- 
season variety has, up to the present, shown its suitability for April plant- 
ing, it is recommended for early planting in this district. 
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FIELD EXPERIMEISTTS WITH WHEAT AND OATS, i929. 

MERREDIN EXPERIMENT FARM. 

I. Thomas, Superintendent of Wheat Farms, and 
J. H. Langpield, Farm Manager. 


The total rainfall for the year was 14.41 inches, the average over the past 
19 years being 11.85 inches. The following table shows the rainfall for each 
month, together with the average over a period of 19 years;—* 



It will be noticed that the rainfall during the gi'owing period is 1.32 
inclies above the average, and would indicate that an exceptionally good 
season had been experienced; but on examining the figures it will be seen 
that 6.66 inches fell during May and June, whilst for August, September and 
October, those critical months when the wheat is coming into ear and filling, 
only 1.42 inches were recorded. September, which is nearly always an anxious 
month, only yielded 13 points which were registered in four falls and were of 
ve ;7 little value. Against the total of 14.41 inches 2.20 inches fell during 
November, after the crop was ripe, doing a considerable amount of harm, 
especially to the oat crop. 


Time of Seeding Experiment. 

This experiment has been conducted for the past seven years with Gluyas 
Early planted mid-May, June and July. Last year it was decided to conduct 
the experiment to include a midseason variety, to be planted mid- April, May 
and June. 

The mid- April plots were planted on the 16th of that month, but as no 
rain fell until the 1st of May, germination took place only two weeks before 
the May planted plots. 

The land was ploughed in June, 1928, to a depth of 4 inches, ctiltivated 
with a springtime JJ^tivator in September, harrowed after 1% inches of rain 
tn Febraary and culiitated a sprin^yne in A^^iril. The May, June and 
July plots i^ edrivaM bdfore planting. 
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The results obtained this year, together with the average results of past 
years are as under: — 

MEEBEDIN EXPERIMENT FARM. 

TIME OF SEEnmo Experiment, 1020. 

Variety — ^Nabawa. Superphosphate— 1201bs. per aero. Seed — 451bs, per acre. 



Computed Yields per Aero. 

Average 

percent- 

Planted. 


Yields 

age 


1 , 1 1 

per acre, 

Yields, 


Section 1. Section 2. Section 8. | Section 4. 1 Section 5. 

1020. 

1020. 


April 

bus. 

20 

lbs. 

21 

bus. 

22 

lbs. 

18 

bus. 

22 

lbs. 

54 

bus. 

22 

lbs. 

82 

bus. 

24 

lbs. 

22 

bus. 

22 

lbs. 

29 

% 

100 

May 

22 

54 

21 

5 

22 

40 

21 

56 

23 

16 

22 

22 

100 

June 

11 

27 

11 

56 

14 

0 

14 

87 

17 

64 

13 

59 

68 


MERREDIN EXPERIMENT FARM. 

Variety — Oluyas Early. Superphosphate— 1121b8. per acre. Seed — 451b8. per acre. 


Planted. 

Compute-*- Yields per Acre. 

Sec. 1. ' Sec. 2. i Sec. 8. ! Sec. 4. 

1 I 

Sec. 5. 

Average 
Yields 
per acre 
1929. 

Per- 

centage 

Yields, 

1 1929. 

Average 
yields 
per acre 
1 1923-29. 

Per- 

centage 

Yields, 

1923-29. 

] 

bus. lbs. 

bus. lb.s. 

bus, lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

J une 

18 16 

20 50 

23 45 

18 45 

16 56 

19 42 

67 

19 4 

77 

May 

27 24 

28 45 

30 5 

30 13 

29 36 

29 13 

100 

24 51 

100 

July 

9 45 

11 49 

18 24 

9 16 j 

10 58 

11 2 

38 

12 18 

50 


The results obtained with both varieties , confirm those of previous years, 
the conclusion being that it is inadvisable to extend the planting period to 
the month of June. If it is not possible to complete the seeding during the 
month of May, it is better to plant a suitable midseason variety in April. 

Rate of Seeding Experiment. 

As in previous years this experiment was carried out with two varieties, 
viz. Nabawa, representing the free stooling varieties, and Noongaar, repre- 
senting the sparse stooling varieties. 

The land was ploughed in June, 1928, to a depth of 4 inches with a heavy 
disc plow, cultivated in September, harrowed after IV 2 inches of rain in 
February, and springtyne cultivated in April and before planting. 

The results are as under: — 


MERREDIN EXPERIMENT FARM. 

Rate of Sebdino Experiment, 1020. . 

Variety — Nabawa. Planted on 8th May. Superphosphate (22%) — 1201b6. per acre. 


Bate of Seeding. 

Computed Yields per Acre. 

Average 

Yields 

per 

acre 

1929. 

Per- 

centile 

Yields, 

1029. 

Average 
Yields 
, per acre 
1913-29. 

Per- 

centile 

Yields. 

1918-20. 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 6. 


bus. lbs. 

bns. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

SOlbs. per acre ... 

24 22 

21 84 

22 8 

21 84 

19 80 

21 49 

97 

18 88 

97 

ASlba. per acre ... 

22 25 

28 28 

28 0 

22 54 

20 67 

22 84 

100 

19 87 

100 

gblhe. per acre ... ! 

28 16 

28 81 

28 16 

21 56 

21 12 

22 88 

100 

10 87 

100 
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MEBKEDIir EXl^EKIMENT FABM. 

Bate of Seboino experiment, 1929. 

Variety — Noongaar. Planted on 17th June. Superphosphate (22%)— 1201bs. per acre. 


Bate of Seeding. 

Computed Yields per Acre. 

Average 
Yields 
per acre 
1929. 

• 

Per- 

centage 

Yields. 

1929. 

Average 
Yields 
per acre 
1918-29. 

Per- 

centage 

Yields 

1918-29. 

! 

1 Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 5. 


bus. lbs. 

bus. IbB. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

SOlbs. per acre 

14 44 

12 47 

11 42 

14 30 

13 63 

13 81 

h9 

17 32 

97 

451bB. per acre 

16 43 

14 87 

14 87 

16 21 

16 43 

16 12 

100 

IS 9 

100 

601bs. per acre 

16 21 1 

16 14 

16 43 

16 19 

16 12 

16 46 

104 

17 89 

97 


Prom the results obtained at this farm in this and previous years, it is 
apparent that it is unnecessary to sow either the sparse or the free stooling 
varieties at a rate hig-her than 45 lbs. per acre. 


Time of Application of Superphosphate. 

The object of this experiment is to determine whether, when heavy 
dressings of superphosphate are applied, it would be profitable to apply part 
or whole of the amount when cultivating the fallowed land during late summer 
or early autumn. 

The land was ploughed in June, 1924, with a disc plough to a depth of 
4 inches. It was springtyne cultivated in September, harrowed after rain in 
February, springtyne cultivated in April and again immediately prior to 

The layout of the experiment and the results obtained are given below : — 
MEBBEDIN EXPEBIMBNT FABM. 

TIME OF Application of Superphosphate experment, 1929. 

Variety — Qluyas Early. Planted on 22nd May. Seed— 46lbB. per acre. 


Bate of Super- 
phosphate. 

Computed Yields per Acre. 


Average 

Yield 

Per- 

centage 

Average 

Yield 

Per- 

centage 

Sec. 1. 1 

Sec. 2. 

Sec. 8. 1 

Sec. 4. 

Sec. 6. 

per acre 
1929. 

YMds, 

1929. 

per a^ire 
1928-29. 

Yields, 

1928-29, 


bus. lbs. 1 

bus. lbs. 

bus. lbs. 

bus. IbB. 

bus. lbs. 

bus. lbs. 

h 

bus. lbs. 


160lbs. Super in 
March ; 761bs. 
at seeding 
2261b8. Super in 
March 

25 67 

24 0 

24 22 

24 44 

26 20 

24 68 

21 49 

106 

22 54 

28 68 

22 26 

24 86 

24 7 

28 85 

100 

20 48 

100 

761bs. Super, in 
March ; 160 

lbs. at seeding 

24 36 

26 67 

26 6 

27 10 

27 2 

26 58 

110 

22 26 

108 


These results confirm those of the previous year, indicating, as they do, 
that the yields of the wheat crop axe decreased when portion of the fertiliser 
is not applied at seeding time. 


Rate of H Application of Superphosphate Fucpertment: 

Imt ye^r it was decided to enlar^ this experiment so as to ascertain in 
whatWroporla^ A greater rate of superphosphate, up to 300 lbs., would affect 
the Wd^ aittbugii It wae not* anticipated that it would be profitable to apply 
that , It was ahip ^ecided to include a aerp plot having no super 
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In order to preserve the three-plot system this experiment was divided 
into two sections, in each of which plots treated with 150 lbs. of superphos- 
phate per acre were regarded as controls. Thus in section 1 the rates of 
300 lbs and 225 lbs. per acre were compared with the control rate of 150 lbs. 
per acre, and in section 2 the rates of no superphosphate and 75 lbs. were 
compared with the control rate. 

From the yields on the plots where no superphosphate was applied, it is 
evident that the crop was benefiting from the residual effects of previous 
dressings, but as this plot falls on the same place each year, any residue in 
the soil should eventually become exhausted. 

The land was ploughed in June, 1928, to a depth of 4 inches, cultivated 
with a springtyne cultivator in September, harrowed after iy 2 inches of rain 
in February, cultivated with a springtyne in April and again before planting. 

The results obtained are shown hereunder:— 

MEEREDIN EXPERIMENT FARM. 

Ratis of Application op Superphosphate Experiment, 1929. 

Variety — Gliiyas Early. Planted 22nd May, 1929. Seed — 461bB. per acre. 


Rate of Application 
of Superphosphate. 

Computed Yields per Acre. 

Average 

Yields 

Section 1. 

Section 2. 

Section 3. 

Section 4. 

Section 5. 

per acre 
1929. 

SOOlbs. per acre ... 

bus. lbs. 
24 36 

bus. lbs. 
27 10 

bus. lbs. 
26 4 

bus. lbs. 
26 4 

bus. lbs. 
23 53 

bus. lbs. 
25 S3 

1501bs. per acre 
(Control) 

2251b8. per acre ... 

26 26 

26 49 

25 35 

26 20 

23 23 

25 19 

26 19 

26 83 

26 57 

_ _ 1 

25 67 

22 18 

25 25 


Percent- 



1929. 


% 

lul 

100 

100 


merredin experiment farm. 

Rate of Application op Superphosphate Experiment, 1929. 

Variety — Gluyas Early. Planted on 22nd May. Seed — 451b. per acre. 


Rate of Application 
of Superphosphate. 

Computed Yields per Acre. 

Avert^e 
Yields 
per acre 
1929. 

Percent- 

age 

Yields, 

1929. 

Section 1. 

Section 2. 

Section 3. 

Section 4. 

Section 5. 

1 

bos. lbs. 

bus. lbs. 1 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

No Super 

20 86 

21 41 

20 21 

21 12 

16 19 

20 2 

74 

IfiOlbs. per acre 

27 17 

27 64 

26 56 

27 64 

26 11 

27 14 

100 

(Control) 








761bs. per acre ... 

26 26 

27 10 

24 29 

22 40 

24 71 j 

26 7 

92 


These results indicate that applications of superphosphate in excess of 
7^ lbs. and up to 160 lbs. per acre may be applied with profit. They further 
Indicate that it is not profitable to apply superphosphate to the wheat crop 
in oonsiderahlo excess of 150 lbs. per acre. 
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Nitrogen Experiment, 

The objects of this experiment are — 

1. To determine whether increased yields are obtained when heavy 

dressingrs of a nitrogenous fertiliser are applied to the wheat- 
crop in addition to an application of superphosphate. 

2. To ascertain whether it is advantageous to apply only part of the 

nitrogenous fertiliser at seeding time and part during the month 
of August. 

For the purposes of the experiment two rates of sulphate of ammonia 
were applied, viz., 1 ewt. and 2 ewts. res]>ectively. 

Superphosphate was applied to all plots at the rate of 120 lbs. per acre 
and those plots to which superphosphate only was applied were treated as 
controls. Comparisons were made between these control plots and those plots 
receiving 1 cwt. and 2 ewts. of sulphate of ammonia respectively. With each 
of these dressings the whole of the fertiliser was applied at the one time — 
viz., at seeding, in the one instance, and also, in separate plots, the applica- 
tion of half the sulphate was delayed until the month of August. 

That portion of the experiment dealing with the application of 1 cwt. 
of sulphate of ammonia was repeated six times, while that portion dealing 
with the 2 cwt. of sulphate of ammonia was repeated four times. 

This experiment was conducted on both fallowed and unfallowed land. 

The results obtained are tabulated below: — 

MERRBDIN EXPERIMENT FARM. 

Niteogbn Bxpbriment, 1929. 

Fallowed Land. 

Planted, SOth May, 1929. Seed— 451bB. per acre. Superphosphate — 1201bB. per acre on all Plots. 


Treatment. 

Computed Yields per Acre. j 

Average 
Yield 
per acre 
1929. 

Per- 

centage 

Yield, 

1929. 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 5. 

Sec. 0. 

i owt. Ammonium Sul-*! 

phate at seeding > 

1 cwt. Ammonium Sul- 1 
phate in August j 

bus. lb. 

20 28 

bus. lb. 

21 41 

bus. lb. 

19 0 

bus. lb. 

18 1 

bus. lb. 

17 82 

bus. lb. 

15 86 

bus. lb. 

18 43 

% 

99 

No Ammonium Sul- 
phate (Control) ... ; 

21 27 

21 12 

1 19 14 

18 30 1 18 30 I 14 51 

18 67 

100 

1 owt. of Ammonium 
Sulphate at seeding . . . 

20 43 

18 45 

1 19 14 

17 32 

18 46 ! 18 46 

18 68 

100 

i cwt. Ammonium SulO 
phate at seeding > 

1 owt. Ammonium Sul- j 
phate in August J \ 

19 0 

1 

20 28 1 

, 

j ■ : 

18 45 

'’14 37 1 ...” 

18 12 

1 101 

No Ammonium Sul- 
phate ((y^trdO 

18 SO 

18 80 

... 

17 47 l l7 8 1 ... ‘ 

17 68 1 100 

2 ewts. Ammehiiiin Bul- 
; phate at seMm# 

18 46 

H20 28 

... 

17 17 

19 14 ! 

18 66 106 
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MBEREDIN EXPERIMENT FARM. 

Nitrogen Exporment, 1929. 

VnfaUowed Land. 

Planted 80th May, 1929. Seed— 451b8. per acre. 1201bs. of Superphosphate per acre on all Plots. 


Treatment. 

Computed Yields per Acre. 

Average 

Yield 

1929. 

i 

Per- 

centage 

Yields. 

1920. 

Sec. 1. 

Sec. 2. 

Sec. 3. 

Sec 4. 

Sec. 6. 

Sec. 6. 

J cwt. of Ammonium'! 

Sulphate at seeding 
i cwt. of Ammonium > 
Sulphate in August J 

bus. lb. 

19 30 

bus. lb. 

19 80 

bus. lb. 

17 3 

bus. lb. 

12 25 

bus. lb. 

12 25 

bus. lb. 

13 38 

bus. lb. 

16 45 

% 

105 

No Ammonium Sul- 
phate (Control) 

16 4 

20 67 

17 32 

9 45 

13 63 

12 11 

16 4 

100 

1 cwt. Ammonium Sul- 
phate at seeding 

16 7 

10 0 

12 11 

10 14 

14 22 

10 14 

13 81 

89 

1 cwt. of Ammonium'll 
Sulphate at seeding 1 

1 cwt. of Ammonium > 
Sulphate in August J 

20 43 

17 8 


16 7 

18 9 


16 80 

106 

No Ammonium Sul- 
phate (Control) 

19 69 

17 3 


12 66 

1 13 9 


16 46 

100 

2 cwts. of Ammonium 
Sulphate at seeding ... 

16 48 

10 0 


10 68 

15 7 

16 28 

98 


Those results, being for one year only, are not conclusive. However, 
they indicate that no substantial increase in jdeld is obtained either from 
"fallowed or unfallowed land of this type when a nitrogenous fertiliser is 
applied to the wheat crop. 


Seasonal Planting Experiment. 

To meet the requirements of this experiment, three sections were needed, 
viz. : — 

(a) Section 1, planted in April, reprsenting early planting. 

(b) Section 2, planted in May, representing midseason planting. 

(c) Section 3, planted in June, representing late planting. 

Each section, planted in its respective month, was repeated live times, 
all plots being eventually harvested for grain. 

The objects of this experiment are: — 

1. To ascertain the most suitable month to plant the Late, Midseason 

and Early maturing varieties of wheat. 

2. To determine the most prolific of each of the three types. 

The arrangement of the experiment was similar to that of last year, the 
control plots, of the variety Nabawa, all being planted in the respective 
months of the three sections. 

The land on which the experiment was conducted was heavy salmon gum 
and gimlet country. It was ploughed to a depth of 4 inches in June, 1928, 
springtyne cultivated in September, harrowed after rain in February, spring- 
tyne cultivated in May and again just before planting. 
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The tabulated results are shown hereunder: — 

M£B,B£DIN EXFEBIMSNT FAEM. 

Seasonal planting Expebiment, 1929— April planting. 

Seed— 451b8. per acre. Planted 2lBt April, 1929. Superphosphate (22%)— 1201bs. per acre. 


Variety. 

Maturity. 

Computed Yields per Acre. 

Average 
Yields 
per acre 
1 1929. 

1 

Per- 

centage 

Yields 

1029. 

Average 

Per- 

centage 

Yields 

1928-29. 

Sec. 1. 

Sec. 2. 

j Sec. 3. 

Sec. 4. 

Sec. 6. 



Ibus. Ib.Ws. lb. bus. lb. 

bus. lb. 

'bus. lb. 

bus. 

. lb. 

% 

% 

YandillaKing ... 

Late 

15 29 

3 32 1 

7 3 

10 14 

6 34 

8 

34 

41 

63 

Nabawa (Control) 

Midseason 

22 18 

19 37 1 

19 0 

20 50 

21 49 

20 

41 

100 

100 

Benottbbin 

Midseason 

28 2 

21 5 

21 56 

23 16 

25 20 

22 

56 

110 


Baroota Wonder 

Late 

9 59 j 

7 8 

5 28 

6 5 

5 58 

6 

54 

35 


Nabawa (Control) 

Midseason 

20 28 

20 28 

14 8 

20 67 

21 27 

19 

29 

100 

100 

Oluyas Early ... 

Early 

19 59 

20 43 

20 43 

22 10 

23 2 

21 

19 

109 

100 

Canberra ' ... | 

Early 

22 40 1 

21 66 

22 3 

22 3 

23 9 1 

22 

22 

109 

104 

Nabawa (Control) 

Midseason 

20 67 1 

21 6 

19 50 

19 62 

20 14 j 

1 20 

25 

100 

100 

Cltrrabin 1 

Early 

15 60 

20 28 

20 50 

19 0 

15 29 

18 

19 

89 

* 

86 


MEBBEDI5 EXPEBIMENT FABM. 
seasonal planting Experiment, 1929— May I*lanting. 

Seed — 451bB. per acre. Planted 2lBt May, 1929. Superphosphate (22%)— 1201bB. per acre. 


Variety. 

Maturity. 

C< 

Sec. 1. 

imputed Yields per Acre. 
Sec. 2. ' Sec. 3. j Sec. 4. 

Sec. 5. 

Average 
Yields 
per acre 
1929. 

Per- 

centage 

Yields, 

1929. 

Average 

Per- 

centage 

Yields, 

1928-29. 



bus. lb. 

bus. lb. bus. lb. bus. lb. 

bus. lb. 

bus. lb. 

% 

% 

YandillaKing ... 

Late 

17 3 

16 41 

18 38 1 15 21 

17 3 

16 

67 

74 

68 

Nabawa (Control) 

Midseason 

23 63 

23 53 

23 2 1 21 41 

22 40 

23 

2 

100 

100 

Bencubbln 

Midseason 

26 26 

26 19 

26 41 25 28 

24 15 

25 

58 

112 


Baroota Wonder, 

Late 

11 27 

10 43 

j 13 17 11 34 

13 46 

12 

9 

54 


Early 

Nabawa (Control) 

Midseason 

21 12 

23 45 

1 23 2 ! 22 40 

21 27 

22 

25 

100 

100 

Cairabln 

Early 

21 12 

24 0 

24 86 : 23 16 

20 43 

22 

45 

102 

98 

Merredin 

Early 

22 26 

25 6 

24 0 i 24 22 

23 45 

23 

56 

107 

110 

Nabawa (Control) 

Midseason 

21 6 

24 15 

23 2 1 21 10 

22 25 

22 

25 

100 

100 

Canberra 

Early 

24 22 

27 2 

28 8 . 24 22 

25 36 

25 

64 

116 

118 

Gluyas Early ... 

Early 

24 0 i 

24 29 

26 11 ! 23 45 

23 38 

24 

25 

114 

112 

Nabawa (Control) 

Midseason 

20 57 i 

21 41 

20 50 : 20 43 

28 9 

21 

28 

100 

100 

S.H.J 

Early 

20 43 1 

23 16 

20 21 21 27 

20 6 

21 

11 

99 

95 

Geeralying 

"V’ery Early 

21 27 ! 

22 32 

19 37 ! 19 37 

19 14 

20 

29 

98 

102 

Nabawa (Control) 

Midseason 

22 3 1 

22 32 

20 28 ! 19 44 

19 44 

20 

54 

100 

100 

Noongaar 

Early 

26 41 

28 16 

, 25 13 ! 23 23 

1 1 

23 45 

24 

28 

117 

111 


' MBBBEDIN EXPEBIMENT FABM. 

seasonal Planting Experiment, 1929— June planting. 

Seed — 451bB. per acre. Planted 2lBt June, 1929. Superphosphate (22%) — 120 Ibs.per acre. 


Variety. 

Maturity. 

Computed Yields per Acre. 


Average 

1 Yields 

Per- 

centage 

Average 

Per- 

Sec. 1. 

Sec. 2. 

Sec. 3. { 

Sec. 4. 

Sec. 6. 

s. 

Yields, 

1929. 

centage 

Yields, 

1928-29. 

Carrabin 

Early \.. 

bus. lb. 
17 54 

bus. IbJ 
16 48 

^buB. lb. 

1 14 8 

bus. lb. 
18 88 

bus. lb. 
15 48 

bus. lb. ; 
16 26 


\ 

Nabawa (Control) 

Midseason 

16 20 

16 48 

18 88 

IS 46 

16 67 


S 

100 

100 

Gluyas Early ... 

Early 

18 46 I 

18 46 

16 12 

14 59 

17 82 

17 

15 

115 

115 

Canberra 

Early ... 

16 21 1 

16 86 

12 40 

18 9 

17 89 

14 

58 

99 

106 

Nabawa (Control) 

Midseason 

15 60 j 

16 36 

18 81 

14 44 

16 29 

16 

;2 

100 

100 

Merredin 

Early ... 

16 7 

14 87 

18 24 

14 SO 

Id 26 

14 

49 

99 

102 

8.H.J- 

Eariy*,, ... 

12 40 ' 

12 25 

10 61 

11 34 1 

12 47 

12 

8 

78 

79 

Nabawa (OontTpl) 

Ilidseafoa 

17 82 f 17 26 

16 29 

IS 58 

^ £8 

16 

82 

100 

100 

Geeralytna *«• 

Very Early 

18 24 

12 47 

16 14 

18 88 

14 61 

18 

69 

85 1 

08 

Naall«»ar^ 

Very Early 
IQitoeaaon 

1» It 

18 46 

16 14 

16 41 

17 8 

16 

0 

106 I 

108 

Nalyawa CContrd) 

le 48 

16' 46 1 

16 14 

16 12 

18 68 

16 

11 

100. j 

, 1 

100 
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From these results it will be seen how risky it is to plant late maturing 
varieties in these areas, especially on heavy land. Yandilla King, which gives 
excellent results in districts where the spring rains are more favourable, was, 
like Baroota Wonder Early, altogether too late. Both these varieties made 
splendid growth until September, but could not withstand the dry conditions 
which prevailed from then on. The midseason and early varieties which were 
further advanced and not carrying so much foliage at the period were not 
so seriously affected. 

The early maturing varieties show to particular advantage- in the May 
and June plantings. The outstanding feature regarding the yields of this 
experiment is the high place occupied by the standard early variety, Gluyas 
Early, whether planted in April, May or June. 

In the April planting the new midseason variety, Bencubbin, shows to 
considerable advantage. 

Past experience has shown that in normal years it is inadvisable to plant 
early varieties in April, the midseason varieties being more suitable for plant- 
ing in this month. 


Oat Variety Trial, 

This experiment has been conducted for the past seven years. However, 
this year the variety Mulga has been substituted for Burt^s Early as a con- 
trol. Also this year’s trial has been conducted with early and midseason 
varieties only, the later maturing varieties having, in the past, proved alto- 
gether unsuitable for the district. 

' The experiment comprised both hay and grain sections, six varieties being 
included in the latter and five in the former. The early maturing variety, 
Palestine, being a grain variety only, was not planted in the hay section. 

The land for the experiment was ploughed in June, 1928, springtyne 
cultivated in September, harrowed after rain in February and again spring- 
tyne cultivated in April. 

All plots made sj)lendid growth, the midseason varieties carrying a dense 
quantity of foliage. These, however, suffered considerably during the dry 
spell in September, but the earlier varieties, being more advanced, w^ere not so 
badly affected. 

The yields obtained from both the hay and grain sections are as follow ; — 

MEBBEBIN EXPEEIMENT EAEM. 

OAT Variety trial, 1929. 

Grain Seetim* 

Seed— 45lb8. per acre. Planted 28rd April, 1929. Superphosphate— 1201b8. per acre. 


Variety. 

Maturity. 

Computed Yields per Acre. 

Averaffe 
Yields 
per acre 
1929. 

Per- 

centage 

Ylcldh, 

1929. 

Average 

Per- 

centage 

Yields, 

1923-29. 

Soo. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 6. 



bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

% 

% 

Moliia (Ckmtrot) 

Early ... 

87 83 

88 88 

29 82 

84 86 

.32 22 

S3 81 

100 

100 

piUeetine 

Early ... 

86 16 

88 88 

28 87 

40 8 

80 29 

88 0 

98 


Burts Early 

Early ... 

27 88 

27 16 

18 11 

28 87 

20 38 

23 27 

60 

’*80 

Oldgee 

Midseason 

36 8 

16 88 

21 87 

14 82 

20 26 

22 8 

64 


Oovra 

Mldseason 

26 27 

11 86 

!. 17 16 

16 86 

16 88 

18 5 

62 

82 

Belar 

Midseaeon 

80 29 

21 87 

1 17 16 

12 10 

24 27 

21 16 

61 


KuJga (Control) 

Early ... 

87 26 

86 87 

86 0 

89 20 

28 20 

86 29 

100 

' i’eio 
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SIEBBEDIK EXPEBIMENT PABM. 

Oat Variety trui, 1029. 

Hay Section. 

Seed— 451b8. pei acre. Planted 23rd April, 1929. Superphosphate— 1201bB. per acre. 


Variety. 

Maturity. 

Computed Yields per Acre. 

Average 

Yield, 

1929. 

Per- 

centage 

Yield, 

1929. 

Per- 

centage 

Yield, 

1923-29. 

Section 1. 

Section 2. 

Section 3. 



c. Q. L. 

C. Q. I. 

C. Q. I. 

c. Q. L. 

BH 

HB 

Mulga (Control) ... 

Early 

56 3 4 

58 3 14 

53 3 18 

56 2 3 



Burts Early 

Early 

55 0 16 

52 8 7 

48 1 6 

52 0 10 



Gldgee 

Midscason ... 

55 3 22 

51 2 1 

50 1 2 

52 2 7 



Guyra 

Midseason ... 

50 2 18 

46 0 10 1 

48 0 5 

48 1 1 

87 

92 

Belar 

Mldseasou ... 

62 3 7 

1 49 2 13 1 

47 1 16 

49 3 21 



Mulga (Control) ... 

Early 

58 1 18 

54 3 2 1 

52 2 20 

55 1 4 

100 

ioo 


These results indicate the superiority of the early maturing variety, 
Mulga, for both hay and grain in early districts. In view of the" adverse 
season, this trial further demonstrates the drought-resisting qualities of this 
variety. 
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HELD EXPERIMEISTTS WITH WHEAT AND OATS, S929. 

WONGAN HILLS LIGHT LANDS FARM. 

I. Thomas, Superintendent of Wheat Farms, and 
A. R. Venton, Farm Manager. 


The table hereunder shows the monthly rainfall for 1929 as recorded at 
the farm, together with the averages for the past 17 years as officially re- 
corded at Wongan Hills township, four miles distant. 









Growing Period. 





Total 


Jan. 

Fob. 

Mar. 

Apl. 

May. 

June, j 

July. 

Aug. 1 

Sept, j 

Oct. j 

Total. 

1 

Nov. 

Dec. 

1 

for 

year. 

1929 at Ex- 
periment 
Farm 

22 

217 

85 

Nil 

261 

426 

172 

140 

35 

141 

1,175 

38 

4 

1,641 

1928 at Ex- 
periment 
Farm 

76 

Nil 

28 

79 

124 

109 

310 

169 

96 

35 i 

852 

5 

36 

1,076 

Average 17 
years in- 
cluding 
1929 

44 

55 ; 

97 

62 

1 

196 

306 

273 

i 1 

195 

i 

126 

04 

1,190 1 

39 

49 

1,536 


The season was not a favourable one for this class of land, and none 
of the crop came up to expectationsi. This was particularly the case with 
the oats and the late sown early-maturing varieties of wheat. 

, During May and June the rainfall was much greater than is usual for 
that j^eriod, and from then on was much below the average. The two ex- 
tremes effectually prevented heavy yields, as the gi’owth of the crops was 
retarded in the early stages by the excessive wet and cold. Whilst the Octo- 
ber rains were slightly above the average for the month, only a little over 
a quarter of an inch was effective, the balance being too late, as most of 
the crop had matured rapidly during the warm dry spell in the latter part 
of August and September, and was past the stage, when rain would have 
been beneficial. 

All the experiments, unless otherwise stated, were planted on fallowed 
land which had not previously been cropped, the initial ploughing and clear- 
ing being done in the one operation. 


Time of Seeding Experiment, 

This experiment is being conducted to determine the most suitable month 
for planting the wheat crop in this district. 

The early maturing variety, Gluyas Early, and the midseason-maturing 
variety, Nabawa, were used, the former being planted in May, June and 
July, and the latter in April, May and June. The land on which the experi- 
ment was conducted was of a gravelly nature. It was ploughed during June 
and July of 1928, disced during August and September, and again in March. 
Prior to seeding it was springtyne cultivated. 

With both varieties the earliest sown plots appeared to advantage, 
throughout the season, with the Nabawa the disparity between the April 
and May sowings was very much less marked than between the May and 
June sowings. With the early variety, Gluyas Early, the May sowing had 
a very decided advantage over the later planting. 
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Tabulated results are given below: — 

WONGAN HILLS LIGHT LANDS FARM. 
TIME OF SBBOINO EXPBRIUBNT, 1929. 


Variety — ^Nabawa. Superphosphate (22%)--1681bB. per acre. Seed — 431b8. per acre. 


Time of 
Planting. 

Sec. 1. 

Computed Yields 
Sec. 2. Sec. 3. | 

per Acre. 

Sec. 4. 1 

Sec. 5. 

Average 
Yields 
per a»‘re 
1929. 

Per- 

centage 

Yields 

1929. 

Average 

1 Yields 
per acre, 
1928-29. ^ 

Per- 

' centfMgEe 
Yields, . 
^ 1928-29. 


IbUB. lbs. bus. lbs. 

bus. lbs.' 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

April 

12 18 

13 17 

18 46 

14 15 

13 81 

13 27 

120 

16 34 

108 

May (Control) ... 

10 43 

11 20 

11 42 

11 20 

11 6 

11 14 

100 

15 21 

100 

June ... 

8 39 

3 53 

4 1 

4 1 

3 53 

3 53 

35 

6 5 

37 


WONGAN HILLS LIGHT LANDS FARM. 

TDIB OF SBB.INQ EXFERIMBirr, 1929. 

Variety — Gluyas Early. Superphosphate (22%>— IBSlbs. per acre. Seed — 441bs, per acre. 


Time of 
Planting. 

Sec. 

H 

Computed 

Sec. 2. 

1 Yields 

Sec. 3. 

per Acre, 

Sec. 4. 

Sec. 

5. 

Average 
Yields 
per aore, 
1929. 

Per- 

centile 

Yields, 

1929. 

Average, 
Yields 
per at-re, 
1928-29. 

Per- 

centage 

Yields, 

1928-29. 


bus. 

lbs. 

Ibus. lbs. bus. lbs. bus; lbs. 

bus. 

lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

June 

8 

24 

2 48 

3 2 

3 24 

3 

10 

3 9 

43 

6 49 

48 

May (Control) ... 

7 

8 

7 8 

7 26 

7 41 

7 

26 

7 20 

100 

14 15 

100 

July 

1 

20 

1 35 

1 42 

1 35 

1 

20 

1 80 

20 

5 36 

89 


These results confirm in no uncertain manner those of last year, viz., 
that it is essential that seeding operations should be completed before the 
end of May. 


Bate of Seeding Experiment — Wheat. 

As was the case in previous years, this experiment was conducted with 
two varieties, Nabawa (midseason maturing), representing the free stooling, 
and S.H.J. (early maturing), representing the sparse stooling types respec- 
tively. 

The experiment was conducted on gravelly soil originally covered with 
low scrub and a little York Road poison. It was ploughed during June and 
July of the previous year, cross ploughed with the same implement during 
August and September, and disc cultivated during March and April. A 
springtyne cultivation preceded the planting on the 27th of Afay. Super- 
phosphute was applied at the rate of 153 lbs. per acre. 

The germination was fair, but the growth was very slow and patchy. 
However, as the plots approached maturity they became more even in ap- 
pearance, although very short, ^tooling was poor, although' as would be ex- 
pected, better with the Nabawa than with the S.HJ. 

Early in the^ason the lowest Tate of Nabawa appeared at a decided 
disadvantage J>nt^ as the season advanced, it improved gradually. Subse- 
<)uent to thi middle of Augest heavier seeded plots appeared to ba more 
affected 
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The tabulated results of both varieties for the past season and the 
average results for 1925-29 are given below: — 

WONGAN HILLS LIGHT LANDS FARM. 

Bats of Seboixg Experuient, 1029 — ^Wheat. 


Variety— Nabawa. Planted on 27th May. Superphosphate (22%)— 1631bs. per acre. 


Rate of ! 

Seeding. 

Computed Yields per Acre. 

Average 
Yields, 
per acre, 
1929. 

Per- 

centage 

Average 
! Yields 

Per- 

centage 

Yields, 

1925-29. 

See. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 5. 

Yields, 

1929. 

per a'Te, 

1 1925-29. 


IbUB. lbs. bus. IbB. bus. Ibs.'bus. Ibs.l 

bus. lbs. bus. lbs. 

% 

>UB. lbs. 

% 

601bB. per acre ... 

8 10 1 

8 17 

1 7 48 

7 19 

8 3 

7 65 1 

101 

15 29 

102 

461b8. per acre ... 

7 48 

7 33 

7 65 

8 10 

7 41 

7 49 

100 

15 14 

100 

901b8. per acre ... 

8 39 

1 

8 32 

8 10 

7 26 

8 10 

8 11 

105 

15' 14 

100 


WONGAN HILLS LIGHT LANDS FARM. 

Rate of See ding Experiment, 1929 — Wheat. 

Variety — S.H.J. Planted on 27th May. Superphosphate (22%) — 163ibs. per acre. 


Rate of 
Seeding. 

Computed Yields per Acre. 

Average 
Yields, 
per acre, 
1929. i 

Per- 
centage 
Yields, 
i 1929. 

Average 
Yields 
per a<Te, 
1925-29. 

Per- 

centage 

Yields, 

1925-29. 

Sec. 1. 

Sec. 2. 

1 Sec. 8, 

Sec. 4. 

Sec. 6 . i 

! 

bus. lbs. 

bus. lbs. 

bus. lbs. 

j 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 

% 

60lbs. per acre ... 

7 26 

7 11 

7 38 1 

7 3 

7 48 

7 24 

114 

13 9 

104 

451b8. per acre ... 

6 41 

6 6 

6 34 

6 84 

6 41 

6 81 

100 1 

12 40 

100 

OOlbs. per acre ... 

7 41 

7 19 

7 48 

I 

7 41 

8 10 

7 44 

119 

13 24 

106 


These results confirm those of previous years, viz., that with a free 
stooling variety of wheat no advantage is gained by seeding more than 45 
lbs. of seed per acre. With a sparse stooling variety, however, the rate 
may be increased above 45 lbs. with some little advantage, but no benefit 
is derived by planting at a rate greater than 60 lbs. per acre. 


Time of Application of Superphosphate Experiment. 

The object of this experiment is to determine whether, when heavy 
dressings of superphosphate are used, it would be profitable to apply part 
cr all of the fertiliser when cultivating the fallowed land during late sum- 
mer or early autumn so that the seeding operations can be expedited. . 

The land on which the experiment was conducted was uf the smoke- 
bush and tussocky types of plain. It was ploughed 4in. deep with a disc 
implement during June and July, 1929. It was cross ploughed with the 
same implement during August and September, and disced to a depth of. 
about two inches during March and April Immediately prior to planting 
the land was springtyne cultivated. In spite of the working the land was 
not in the desired cpndition at the time of seeding. Insufficient moisture 
during the fallowed period hindered the work of dealing with the tussocks 
and of breaking down the soil and consolidating the seed bed. As a result 
of this condition, germination was rather uneven. This was perhaps 
notieeabld on the plots where all the superphosphate was applied during 
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March. Throughout the season growth was very slow, the crop was short 
and uneven and the stooling poor. In appearance the plots showed little 
difference, those on which all the superphosphate had been applied in March 
being but little behind the remainder. 

The results obtained this season are given below: — 


WONGAN HILLS LIGHT LAND FARM. 

TIME OF Application op Svpeephosphatb Expeewent, 1929. 


Variety— 

•Nabawa. 


Planted on 18th May. 

Seed — 431bs. 

per acre. 


Time of Applica- 
tion of Super- 
phosphate. 

Computed Yields 

per Acre. 

Average 

Yields 

Per- 

centage 

Average' 

Yields 

Per- 

centage 






; per acre, 

! Yields, 

1 per acre, 

Yields, 

Sec. 1. 

Sec, 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 

1929. 

1929. 

1928-29. 

1928-29* 


bus. lbs. 

bus. lbs. 

bus. lbs. 

Ibtis. lbs. bus. Ibs.’buB. lbs. 

% 

bus. lbs. 

% 

75lbg. Super in 










in March ... 
ISOlbs. at Seed- 
ing 

226IbB. in March 

V8 25 

8 46 

9 1 

8 39 

8 25 

8 39 

180 

18 1 

119 

* 

7 3 

6 19 

6 5 

6 5 

6 23 

100 

16 '7 

100 

• 

1501b8. Super In 

March 

7Blb8. at Seeding 


7 41 

7 48 

7 48 

8 17 

7 50 

123 

16 41 ! 

110 


* Discarded. 


These results confirm those of last year, viz., that yields are decreased 
when all or portion of the superphosphate is not applied at seeding time. 
This decrease is more apparent when the major portion of the superphos- 
phate is applied in March rather than at the time of planting. 


Hate of Superphosphate Experiment. 

In the previous three years that this experiment was conducted, three 
rates of superphosphate were used, viz., 225 lbs., 150 lbs., and 75 lbs. per 
acre respectively. However, this year it was decided to include extra plots 
planted with no superphosphate and 300 lbs. per acre respectively. In order 
to preserve the three-plot system of conducting the experiment it was neces- 
sary to divide it into two sections, using for each the plots treated with 
160 lbs. of superphosphate per acre as controls. Thus in section 1 the rates 
of 300 lbs. and 225 lbs. were compared with 150 lbs. per acre, and in sec- 
tion 2 the rates of 75 lbs. and no superphosphate were compared with 150 
lbs, per acre. 

The land was of the smokebush and tussocky type of sandplain. It 
was ploughed with a disc implement (sundercut) during the previous June 
and July, cross ploughed during August and . September, disc cultivated in 
March and springtyne cultivated before seeding. 

Owing to the land not being broken down to a satisfactory tilth, the 
gennination was uneven. Growth was particularly slow, due to some ex- 
tent to the effects of ,the heavy June rains. Stooling also was very poor. 

The plots receiving no superphosphate were' an absolute faUure, only 
a few plants producing heads. Towards the end of the season a marked 
difference in favour of the heavier dressing showed between the ploti^ treated 
with 75 lbs. and 160, lbs. oL superphosphate respectively. However, no 
marked adya|L^ge was apparent in the plots planted with rates heavier 
t^n 150 11m. ^ , 
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The tabulated results are given below: - 


WONGAN HILLS LIGHT LANDS TARM. 

Ratb of Svperphobphatb Experiment No. 1, 1929. 

Variety — ^Nabawa. Planted on 20th May. Seed — 431bB. per acre. 


Rate of Super- 


Computed Yields per Acre. 


Average 

Yield 

Percent- 

age 

phosphate. 

Section 1. j 

Section 2. 

Section 3. | Section 4. 

1 Section 5. 

per acre, 
1929. 

Yields, 

1929. 

2251bs. per acre ... 

bus. lbs. 1 
8 46 1 

bus. lbs. 

8 54 

bus. lbs. ! bus. lbs. 

0 30 1 8 54 

! bus- lbs. 
i 8 46 

bus. lbs. 

8 58 

% 

106 

15011)8. per acre ... 

8 82 ' 

8 17 

8 39 1 8 25 

8 17 

8 26 

100 

SOOlbs. per acre ... 

9 1 ; 

9 8 

9 38 i 9 23 

9 1 

9 14 

109 


WONGAN HILLS LIGHT LANDS FARM. 

Rate op Superphosphate Experiment No. 2, 1029. 

Variety — Nabawa. Planted on 20th May. Seed — 431b8. per acre. 


Rate of Super- 
phospliate. 

Computed Yields per Acre. 

Average 
Yields 
per acre, 
1929. 

Percent- 

age 

Yields, 

1929. 

1 

j Section 1. 

Section 2. 

1 Section 3. 

1 

Section 4. 

Section 5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

751b8. per acre 

5 21 

5 43 

5 68 

5 58 

6 19 

6 62 

67 

15011)8. per acre (Con- i 

8 39 

8 54 1 

8 30 

8 39 

8 46 

8 43 

100 

trol) 








No Superpliosphate 


! 





... 


These results again show that on this class of soil applications of super- 
phosphate coiisidts-’ably in excess of 75 lbs. per acre can bo applied with 
advantage. 

The additional results, although for one year only and therefore not 
conclusive, indicates that it is not profitable to apply superpliosphate in 
considerable excess of 150 lbs. per acre. 

Mixed Fertiliser Experiment. 

The object of this experiment is to determine whether any advantage 
is derived by supplementing the dressing of superphosphate with a potassic 
manure for growing a wheat crop on light land. 

Three fertilisers were used and were applied as follow: — 

Plot 1. — 150 lbs. Superphosphate + 56 lbs. Muriate of Potash per 
acre. 

Plot 2. — 150 lbs. Superphosphate per acre (Control). 

Plot 3. — 150 lbs. Superphosphate + 140 lbs. Kainite per acre. 

This section of plots, each Vg of an acre, was repeated five times. The 
quantity of potash stated as K^O is the same in 56 lbs. of the Muriate as in 
140 lbs. of the Kainite. 

The land was a tussock-type of sandplain which was ploughed with a 
Sundercut in June and cross ploughed with the same implement during 
August and September. It was disced lightly in March and spriugtyne cul- 
tivated prior to planting. 
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The potassic fertilisers were applied to the respective plots about three 
weeks before seeding. This course is considered advisable owing to the risk 
of injuring the young plants incurred by applying a fertiliser of this type 
at seeding time. 

At no time during the growing period could any diiference between the 
different plots be noticed. 

The results obtained this year, together with the average results of the 
past three years, are as under: — 

WONGAN HILI-S LIGHT LANDS FARM. 


Mixed Fertiliser Experiment, 1020. 

Variety—Nabawa. Planted on 18th May. Superphosphate (22%)— ISOlhs. pcnr acre. 
Seed — 4311)8. per acre. 


Fertiliser applied 
per acre. 

Computed Yields per Acre. 

Average 

Yields 

peraf'Te 

1920. 

Per- 

centage 

Yields 

1020. 

Average 
Yields 
per aere, 
1027-20. 

Per- 

centage 

Yields, 

1028-29. 

1 Sec. 1. 

Sec. 2. 

Sec. 3.' 

Sec. 4, 

Sec. 5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

Ibus. lbs. bus. lbs. 

% 

bus. lbs. 


% 

Superphosphate 

ISOfbs. 


U 8 

0 30 

8 54 

8 46 

8 32 

8 58 

101 

14 50 


09 

Muriate of Potash 

' I 

I 










661b8 

J 

I 










Superphosphate 
ISOlbs. (control) 


8 64 

8 46 

0 16 

8 54 

8 30 { 

1 

! 8 54 

1 

100 

15 7 


100 

Superphosphate 

ISOfbs. 

"I 

^0 16 

0 1 

0 16 

0 23 

8 46 1 

0 8 

103 

15 7 


100 

Kalnite 1401b8. 

J 




I 

1 







The results of this year, and also the average results for the past three 
years, show that the yields are not increased by applying a potassic fertiliser 
to this class of soil. 


Nitrogen Experiment, 

The objects of this experiment are — 

(a) To determine whether increased yields are obtained when heavy 

dressings of sulphate of ammonia are applied to the wheat 
crop in addition to an application of superphosphate; and 

(b) To ascertain whether it is advantageous to apply only part of 

this nitrogenous fertiliser at seeding time and part during the 
month cf August (spring). 

For the purposes of the experiment, two rates of sulphate of ammonia 
were applied, viz., 1 cwt. and 2 cwts. respectively. 

Superphosphate was applied to all plots at the rate of 120 lbs. per acre, 
and those plots to which superphosphate only was applied were treated as 
controls. Comparisons were hiade between these control plots and those 
plots receiving 1 cwt. and 2 cwts. of sulphate of ammonia per acre respec- 
tively. With each of these dressings the whole of the fertiliser was applied 
at the one time, viz. ^ seeding, in the one instance, and also, in separate 
plots, the application of half of >the sulphate was--dkayed until the month 
of August. ^ 

That portion of the experiment deding with the application of 1 cwt. 
of sulphate of ammonia was repeated six times, wl^t that portion dealing 
with the -2 of sulphate l^er adre was repeated four times. 
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This experiment was conducted both on fallowed and non-fallowed land. 

The fallowed land was of the smokebush type of light land under crop 
for the hrst time. It was ploughed with a disc implement during June and 
July of 1928 and cross ploughed with the same implement (sundercut) during 
September, and again in March. The plots were planted on the 21st of May. 

Germination was fair on both the fallow and non-fallow sections. From 
July oiiwti,rds the plots treated with the sulphate of ammonia appeared 
more robust. A very marked difference was also apparent between the effects 
of the various dressings of the nitrogenous fertiliser. As the season advanced 
this difference became more apparent, the plots being denser and taller ac- 
cording to the quantity of sulphate of ammonia used. The additional dress- 
ings, however, al the end of August made no visible difference. In the 
fallow section the control plots matured 7 to 8 days later than the remainder. 

The land on which the non-fallow section was planted was under crop 
in 1927, and since then had been grazed almost continuously. The virgin 
vegetation comprised tussocks and low scrub. This land was more of a 
clayey nature than that on which the fallow plots were situated. It was 
ploughed with a disc implement (sundercut) to a depth of about 3 inches 
two days before seeding, and was then springtime cultivated immediately 
prior to planting, which took place on 3rd June. 

Germination was fairly good, and from July onwards those plots treated 
with sulphate of ammonia showed to advantage. The difference between the 
various applications of sulphate of ammonia was also marked, especially as 
the season advanced. No improvement was noticed by the addition of the 
extra fertiliser in August. 

In this section the control plots matured six to seven days later than the 
remainder. 

The tabulated results of the experiment are given hereunder: — 

WON GAN HILLS LIGHT LANDS FARM. 

Nitrogen Experiment, 1929. 


Variety — Nabawa. Planted on Slat Mav. Superphosphate (22%)— 1201bs. per acre. 

Seed — 481b8. per acre. 


Treatment. 

Computed Yields per Acre. 

P c- 

Percent • 
age 

Yields, 

1929. 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. Sec. 5. | 

Sec. 6. 

1 cwt. Ammonium Sulphate 
at Seeding 

i cwt. Amnionium Sulphate 
In August 

bus. lbs. 

1*7 88 

bus. lbs. 

8 46 

i 

Ws. lbs. 
8 3 

bus. lbs. bus. lbs. 

8 17 7 48 

bus. lbs. 

8 46 

bus. lbs. 

8 12 

% 

135 

No Ammonium Sulphate 
(Control) 

5 21 

6 36 

6 34 

6 6 6 5 1 6 49 1 9 6 

100 

1 cwt. Ammonium Sulphate I 
at Seeding j 

11 42 

11 42 

11 56 

10 58 10 29 1 9 69 1 11 4 

182 

1 cwt. Ammonium Sulphate 
at Seeding 

1 cwt. Ammonium Suli^ate 
in August 

j-ll 12 

11 12 


10 29 11 12 

i 

... 

11 1 

167 

No Ammottlum Sulphate 
(Control) 

6 19 

5 60 

... 

7 19 6 49 1 ... 

6 84 

100 

2 ewte. Ammonium Suli^ate! '18 24 
at Seeding 

jjl2 26 

[ 

... 

U 27 11 27 

1 i 

••• 

12 11 

1 

184"*" 
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WONGAN HILLS LIGHT LANDS FARM. 

NiTBOaBN Expxbimbnt, 1920. 

Non-Fallow. 

Vaxloty — Gluyas Early, Planted on Srd .Tune. Superphosphate (22%)— 120lbs. per acre. 

Seed— 44lb8. per acre. 


Treatment. 

Computed Yields per Acre. 

Average 

Yields 

Per- 

centage 

Sec. 1. 

Sec'. 2. 

Sec. 3. 

Sec. 4. 

Sec. 5. 

Sec. 6. 

per ac,re, 
1-29. 

Yields, 

1929. 

1 cwt. Ammonium Sulphate 
at Seeding 
i cwt. In August 

bus. lbs. 
j-12 40 

1 

bus. Iba. 

11 12 

1 1 

bus. Ibs.j 

11 27 

[ 

bus. lbs. 

13 38 

bus. lbs.! 

11 42 

bus. lbs. 

11 42 

bus. lbs. 

12 3 

123 

No Ammonium Sulphate 
(Control) 

10 29 

0 45 

9 45 

i 

11 27 

9 1 

8 17 

9 48 

'lOO 

1 cwt. Ammonium Sulphate 
at Seeding 

12 65 

12 11 1 

.1 

i 10 58 

I i 

14 87 

11 27 

12 40 

12 28 

127 

1 cwt. Ammonium Sulphate 
at Seeding 

1 cwt. in August 

j*ll 66 

12 25 


13 9 

13 24 


12 43 

136 

No Ammonium Sulphate 
(Control) 

10 14 

0 30 

... 

9 45 

8 3 


9 23 

100 

2 cwt. Ammonium Sulphate 
at Seeding 

15 7 

14 22 

*•* 

16 19 

12 40 


14 87 

• 166 


As this experiment has been conducted for one year only, no definite 
conclusions can be derived. The indications, however, are that a very sub- 
stantial increase is obtained when a large quantity of nitrogenous fertiliser 
id applied to the wheat crop on this class of soil (sandplain). 


Seasonal Planting Experiment, 

The objects of the experiment are: — 

1. To ascertain the ihost suitable month to plant the Late, Mid- 

season, and Early maturing varieties of wheat. 

2. To determine the most prolific of each of the above types. 

To meet the requirements of this experiment three sections were needed, 
viz. : — 

(a) Section 1, planted in April, representing Early planting. 

(b) Section 2, planted in May, representing Midseason planting. 

(e) Section 3, planted in June, representing Late planting. 

Each section planted in its respective month was repeated five times, 
all plots being eventually harvested for grain. 

The land on which this experiment was conducted was ploughed at the 
end of June, 1928, disc-cultivated at the end of August and at the end of 
March, and lightly sp^ngtyne-cultivated before seeding. 

April Planting,-^AB the seed in this section was sown when the soil 
was in a dry condition, it did not genninate until the seasonal rains com- 
menced a fortnight ,,l^ter. Germination was good, and early growth even. 
As the season advanced the two early varieties,. as Ivodld be expected, made 
qui<dcer growth :t^ ike other varieties, which, however, were healthy and 
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vigorous. From August onward the late maturing variety Yandilla King, 
and to a lesser extent the midseason variety Baroota Wonder Early, gradu- 
ally fell behind the remainder in general appearance. 

WONGAN HILLS LIGHT LANDS FAEM. 


Seasonal plantino Expeeiment , 1929. 


April Planting. 


Seed — 431b8. per acre. 


Superphosphate — 1531bs. per acre. 




Computed Yields per Acre. 

Aver- 

age 

Yields 

per 

acre, 

1929. 

Per- 

cent- 

Per- 

cent- 

Variety. 

Maturity. 

See. 1. 

Sec. 2. 

Sec. 3. 

Sec. 4. 

See. 5. 

age 

Yield, 

1929. 

age 

Yield, 

1928-29 

Yandilla King ... 


bus. lbs. 

bus. lbs. 

bus. lbs. 

1 

bus. lbs. bus. lbs. 

bus. lbs? 

% 

0/ 

Late 

10 43 

10 36 

10 51 

11 27 

9 38 

10 39 

81 

09 

Nabawa 

Midseason ... 

14 0 

13 39 

13 46 

13 38 

10 21 

13 5 

100 

100 

Baroota Wonder 
Early ' 

Oluyas Early 

Midseason ... 

13 9 

13 17 

13 9 

13 9 

9 30 

12 27 

95 

99 

Early 

13 17 

13 9 1 

13 9 

12 47 

n 6 

12 41 

95 

88 

Nabawa 

Midseason ... 

13 31 

13 31 

13 53 

13 24 

12 n 

13 18 

100 

100 

Canberra 

1 Early 

16 56 

17 10 

17 25 

15 50 

13 46 

16 13 

122 

102 

Nabawa 

1 Midseason ... 

13 38 

13 46 

13 46 

13 9 

11 5 

13 5 

100 

100 


May Planting . — Germination and stooling were fair, but growth was 
yery slow. There was little difference in general appearance between the 
varieties, except the varieties Geeralying and Noongaar. Both these varie- 
ties were behind the remainder, particularly the Noongaar, When mature, 
the whole of the experiment was fairly even in height, but much shorter than 
usual. 

WONGAN HIl.LS LIGHT LANDS FARM. 


Seasonable planting Experiment, 1929. 


Seed — 431bs. per acre 


Mag Planting. 


Superphosphate — IbSlbs. per acre. 





Computed Yields per Acre. 

Aver- 

Per-^ 

Per- 

Variety. 


. Maturity. 











age 

Yield 

ago 

age 















Yield, 

Yields, 




Sec 

1. 

Sec. 2. 

Sec. 3. 

•Sec. 4. 

Sec. 5. 


1929. 

1928-26, 




bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

% 

YandUla King 

... 

Late 

0 

27 

6 

34 

7 

11 

7 

41 

7, 

19 

7 

2 

75 

88 

Nabawa ... 


Mldseason ... 

9 

23 

8 

39 

9 

30 

9 

38 

9 

59 

9 

26 

100 

100 

Baryta Wonder 

Mldscason ... 

7 

11 

7 

3 

7 

26 

7 

26 

7 

55 

7 

24 

78 

89 

Gluyas Early 


Early 

8 

54 

9 

1 

9 

45 

0 

30 

9 

1 

9 

14 

138 


Nabawa ... 


Midseason ... 

6 

27 

7 

41 

6 

27 

6 

12 

6 

41 

6 

42 

100 

100 

Canberra ... 


Early • ... 

7 

3 

8 

10 

7 

33 

7 

41 

7 

3 

7 

30 

112 

108 

Carrabin ... 


Early 

7 

41 

7 

48 

7 

41 

6 

49 

5 

.56 

7 

11 

99 

99 

Nabawa ... 


Midseason ... 

7 

33 

7 

48 

7 

19 

7 

19 

6 

12 

7 

14 

100 

100 

S.H.J. ... 


Ei»rly 

5 

58 

6 

12 

6 

19 

6 

34 

6 

27 

6 

16 

87 

85 

Merredin ... 


Early 

5 

36 

6 

34 

6 

12 

6 

5 

5 

60 

6 

3 

87 


Nabawa ... 


Mldseason ... 

7 

S3 

7 

19 

6 

41 

6 

56 

6 

27 

6 

69 

100 

100 

Geeralying 


Very Early 

4 

69 

6 

21 

5 

6 

4 

IB 

3 

46 

4 

41 

67 


Noongaar ... 


Very Early 

3 

SO 

3 

53 

8 

24 

8 

37 

3 

2 

8 

81 

62 

63 

Nabawa ... 


Mldseason ... 

6 

27 

6 

50 

6 

27 

6 

27 

5 

50 

1 

6 

25 

100 

100 
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June Planting . — In this section the germination was poor and growth 
very slow throughout the season. The plants were poor and spindly, 
practically no stooling. There was little or no difference between the varie- 
ties at any time, except the Noongaar, which was behind the remainder. 
The heads of all varieties were small and the straw very short. 

WONGAN HILLS LIGHT LANDS FARM, 

SEASONAL PLANTING EXPERIMENT, 1929. 

JuM Planting. 

Seed — 431bB. per acie. Superphosphate — 1531bs. per acre. 


Variety. 


Maturity. 


Gluyas Early 
Nabawa ... 
Canberra ... 
MerreUlii ... 
Nabawa ... 
S.H.J. ... 
(^teeralylng 
Nabawa ... 
Noongaar 
Carrabin ... 
Nabawa ... 


Early 

Mldaeason ... 

Early 

Early 

Mldaeason ... 
Very Early 
Very Early 
Mldaeason ... 
Very Early 
Early 

Mldaeason ... 


Computed Yields per Acre. 

Aver- 

age 

Yields 

per 

acre, 

1929. 

Per- 

cent- 

age 

Yields, 

1929. 

Per- 

ceiit- 

ago 

Y^lds, 

1928-29. 

Sec 

. 1. 

Sec 

2. 

Sec 

. 3. 

Sec. 4. 

Sec 

. 6 . 

bus. lbs. bus. lbs. 

bus. lbs. bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

% 

2 

55 

2 

48 

2 

55 

2 

40 

3 

24 

2 

56 

90 

92 

3 

17 

3 

10 

3 

24 

2 

55 

3 

32 

3 

16 

1 100 

100 

3 

89 

3 

39 

3 

53 

3 

82 

4 

23 

3 

49 

; 117 

97 

3 

32 

3 

24 

3 

39 

2 

55 

3 

53 

3 

29 

i ^*7 


3 

58 

3 

53 

3 

32 

3 

17 

3 

24 

3 

36 

1 100 

ibb 

2 

33 

2 

48 

2 

48 

2 

26 

2 

83 

2 

38 

, 73 

79 

2 

48 

3 

10 

2 

40 

2 

55 

8 

32 

3 

1 

i 92 • 


2 

55 

3 

32 

3 

24 

2 

55 

8 

82 

8 

16 

100 

100 

1 

60 

1 

35 

1 

42 

1 

85 

1 

67 

1 

44 

! 53 

80 

a 

10 

3 

39 

3 

10 

3 

10 

3 

53 

3 

24 

1 117 

94 

3 

17 

2 

55 

2 

*!_ 

2 

40 

3 

10 

2 

55 

100 

100 


The results of this experiment again show that early planting gives 
the best results on this class of soil. 

Whilst the June yields are again obviously unprofitable, even the May 
planting this year does not approach the April planting. This is partly 
due to the dry spring, but, it is believed, mainly to the exceptionally heavy 
rains in June. The excessive wet and cold retarded the growth of all varie- 
ties which did not have the change of making strong vigorous growth before 
these conditions occurred. It is evident, therefore, that it is best to sow as 
much as possible in April and early May in order to give the crop a chance 
to make good headway before these unfavourable conditions are likely to 
occur. 

As would be expected in a season such as was experienced last year, the 
early maturing varieties have shown to advantage in all three plantings. In 
a normal season, however, when the spring rains are usually sufficient, ex- 
perience has shown that it is inadvisable to plant early maturing varieties 
during April owing to the risk of these varieties being affected by the disease 
Septoria. To avoid this the late midseason varieties should be planted 
^uring that month. 

Oat Variety Trial, 

This eafperiment was identical with the trials conducted during the 
previous two years* ^ seven varieties being planted, including Ae control 
variety Burt's Early. ' 

The plots were on a smokebush and tussocky type of sandplain. The 
land was ploughed with a disc implemmit (sundercut) during the months of 
June and July, 19®8* , During^ August and September it was again disced, 
and in # was disc cultivated. Prior to seeing th^e land was spring- 

tyne cndtivat^ 
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All the varieties were seriously affected by the lack of rain during the 
latter part of September. However, they were improved, to some extent, 
by the belated rains which fell during October. Of all the varieties, Mulga 
withstood the adverse conditions best. 

The tabulated results for both hay and grain are given below: — 

WONOAN HILLS LIGHT LANDS FARM. 

Oat Varikty trial, 1929. 
drain Yields. 

Planted on 22nd May. Seed — 40lb8. per a-ire. Superphosphate — 150lbs. per acre. 


Variety. 



Cemputed Yields per Acre. 



! Average 
' Yields 
per acre, 
i 1929. 

Per- 

centage 

Yields, 

1929. 

Average 
Yields 
per acre, 
1926-29. 

Per- 

centage 

Yields, 

1926-29. 

Sec 

1. 

Sec 

2. 

Sec. 8. 

Sec. 

4. 

Sec 

5. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. 

lbs. 

bus. 

lbs. bus. 

lbs. 

% 

bus. 

lbs. 

% 

Vfulga 

5 

84 

5 

26 

5 29 

5 

34 

6 

16 

1 5 

36 

140 

11 

34 

96 

iJurtg Early ... 

4 

15 

4 

4 

4 4 

4 

4 

4 

19 


9 

100 

12 

14 

100 

[lua'Kura 

8 

4 

8 

0 

3 11 

3 

8.S 

3 

37 

! 3 

15 

80 1 

10 

31 

87 

ilffcrlan 

3 

11 

3 

4 

3 23 

4 

19 

4 

43 

i 3 

36 

91 

14 

27 

123 

[JuTtB Early ... 

4 

15 

4 

5 

4 15 

4 

19 

4 

8 

' 4 

12 

100 : 

11 

39 

100 

>uvra 

4 

1 

4 

12 

4 30 

4 

19 

4 

30 

4 

20 

104 

13 

30 

115 

Hurts Early ... 

4 

15 

4 

15 

4 19 

4 

19 

4 

27 

4 

19 

100 

16 

21 

100 

Lachlan 

1 

4 

80 

4 

43 

6 8 

0 

8 

5 

34 

5 

25 

126 

13 

21 

83 


WONGAN HILLS LIGHT LANDS FARM. 
Oat Varikty trial, 1929. 

HAY YIELDS. 


Planted 22nd May. Seed— iOlbs. per a<5rc. Superphosphate (22%)— ISOlbs. per acre. 


Variety. 

Maturity. 

Computed Yield per Acre. 

Average 
Yield 
per acre 
1929. 

Per- 

cent- 

age 

Yield, 

1929. 

Average 
Yield 
per acre 

Per- 

cent- 

age 

Yields 

Sec. 1. 

Sec. 2. Sec. 8. 

i926-29. 

1926- 

29. 

Mulga 

Early 

C. Q. L. 

5 3 14 

C. Q. L. C. Q. L. 

7 0 20 7 3 24 

r. Q. L. 

7 0 1 

% 

149 

C. Q. L. 
23 1 4 

% 

116 

Hurts Early (Con- 
trol) 

Baukura 

Early 

4 1 14 

4 8 17 , 4 8 2 

4 2 20 

100 

20 0 19 

100 

Midseason ... 

2 0 2 

2 0 17 ' 2 0 10 

2 0 10 

45 

15 0 0 

74 

Algerian 

Late 

3 3 4 

3 2 10 3 2 24 

3 2 22 

76 

18 2 13 

89 

Burts Early (Con- 
trol) 

Gnyra 

Early 

4 2 23 

4 1 0 5 2 6 

4 3 10 

100 

20 3 26 

100 

Midscason ... 

3 3 11 

1 4 0 13 1 3 3 19 

3 3 24 

82 

19 1 10 

92 

Burts Early (Con- 
trol) 

Lachlan 

Early 

4 3 9 

6 1 17 1 6 3 4 

6 0 1 

100 

20 0 13 

100 

Midscason ... 

5 1 19 

5 1 26 1 4 8 2 

1 1 

5 0 25 

87 

20 1 7 

101 


These results confirm those of previous years, viz., that the early and 
midseason maturing varieties are the most suitable for grain and the early 
varieties for hay. They further demonstrate the suitability of the early 
maturing variety, Mulga, for both hay and grain under adverse conditions. 


Bate of Seeding Experiment — Oats, 

As was the case for the similar experiment with wheat, this was planted 
with a free and a sparse stooling variety, and the land also was prepared 
identically with that for the wheat experiment. 
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The results of both representative types are given below, together 
\vith average results for the past four years: — 

WONGAN HILLS LIGHT LANDS FARM. 

Rate op Skkoino Experiment, 1929— Oats. 

Variety— Algerian. Planted on 26th May. Superphosphate (22%)— 1601bs. per acre. 


Rate of 
Seeding. 

Sec. 1. 

Compute 

Sec. 2. 

i Yields per Acre. 

Sec. 3. 1 Sec. 4. 

Sec. 5. 

Average 
Yields, 
per acre, 
1929. 

Per- 

centage 

Yields, 

1929. 

Average 
Yields 
per acre, 
1926-29. 

Per- 

centage 

Yields, 

1926-20. 


bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. bus. lbs. bus. lbs. 

% 

bus. lbs. 

% 

461bs. per acre ... 

3 4 

3 4 j 

3 11 

3 11 

3 4 

3 7 

118 

13 14 

114 

SOlbs. per acre ... 

2 29 

2 29 

2 29 

2 22 

2 29 

2 28 

100 

11 28 

100 

OOlbs. per acre ... 

3 4 

3 11 

3 19 

3 19 

3 11 

3 13 

123 

13 21 

116 


WONGAN HILLS LIGHT LANDS FARM. 


Rate of Skedino Experiment, 1929— Oats. 

Variety — Burts Early. Planted on 27th May. Superphosphate (22%)— 1501bs. per acre. 


Rate of 

Computed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Average 

Yields 

Per- 

pentage 

Seeding. 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4. 

Sec. 5. 

per acre 
1929. 

Yields 

1929. 

per acre, 
1926-29. 

Yields, 

1926-29 


bus. lbs.!bus. lbs. bus. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

bus. lbs. 


451bs. seed per 
|t« acre 

4 1 

3 26 

4 39 

4 15 

4 1 

4 

8 

102 

14 18 

SOlbs. seed per 
(>. aero 

4 1 

3 26 

4 39 

4 15 

3 20 

4 

5 

100 

14 18 

100 

60lbs. seed per 
Lu fi-^re 

4 1 

4 15 

4 30 

4 8 



3 33 

4 

9 

102 

14 25 

101 


These results coiilirm those of the three previous years, viz., that with 
a free stooling variety like Algerian, increased yields are obtained when the 
heavier rates of 40 lbs, and 60 lbs. of seed are sown. Of the two rates, how- 
ever, the average results for the four years disclose that the rate of 40 lbs. 
per acre is the most economical. 

The results with the sparse stooling variety, Burts Early, for this year 
and the averaged results for the three years the experiment has been carried 
out, show that there is practical! 5 ^ no difference in the yields obtained from 
the different rates of seed. 

It is surprising that with these two varieties the yields of the free stool- 
ing type were increased by the heavier rates of seed, whereas no advantage 
was gained when the heavy rates were sown with a sparse stooling variety. 
This is the reverse to what was experienced with a similar experiment 
carried out with wheat, and is contrary to what may have been expected. 
This may be due to the sparse stooling variety containing a greater num- 
ber of seeds per bushel than the freer stooling one, which has larger and 
heavier graili. 
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MOISTURE AND NITRATE NITROGEN FLUCTUATIONS 
IN MULCHING EXPERIMENT PLOTS* 

STATE EXPERIMENT FARM, MERREDIN. 

L. J. H. Teakle, Plant Nutrition Officer, 
and 

G. H. Burvill, Agricultural Adviser. 

The investigations reported by Teakle (1928) were continued on a 
new set of plots in 1928 and 1929. As it was desired to obtain further and 
comparable data concerning the effects of cultivation on the soil, very 
similai’ methods were used. Also, the soils were of a similar tyi^e, locally 
known as samlon gum and gimlet soils. These soils are described by Teakle 
and Burvill (1930). The plots were situated west of the farm buildings, 
being about half a mile from the plots described in the previous discussion. 
Sampling and laboratory work were carried out as described by Teakle and 
Burvill (1930). The plots were sampled at each end only, the sites being 
selected at a distance of three chains from each headland. 

Unfortunately the work had to be discontinued after the April sampling 
owing to the absence of the senior author. However, plot yields were ob- 
tained from the Superintendent of Wheat Farms so that the chi‘mieal data 
may be compared with the harvest returns. 

Ill the Mulching Experiment fifteen plots were fallowed in June, 1928, 
and treated as follows: — 

Treatment 1. — Five plots were cultivated during spring and thereafter 
following every fall of 25 points or more of rain. 

Treatment 2. — Five plots were cultivated during spring and before 
seeding — Control. 

Treatment 3. — Five plots w^ere cultivated before seeding only- 
neglected fallow. 

On account of the dry summer in 1928, the plots under treatments 1 and 
2 had received the same cultivations by the time of the November sampling, 
so were treated together. The treatments were considered separately at 
subsequent samplings. 

The Crop Yields . — ^Tt seems opportune to discuss the yields obtained in 
1928 from the plots dealt with in the previous article by Teakle (1928) 
as well as those obtained in 1929. The yields in 1928 are reported in Table 
1 and those in 1929 in Table 2. 


TABLE 1. 

Yield ol wheat from plots ot the Mulching Experiment, Experiment Farm, Merredin, 1928. 
(Journal of Agriculture (West Aus.), 6 : 319, 1929). 


Treatments. j 



Yields. 



bus. 

lbs. 

Percentage, 1028. 

Percentage 1916- 
1928. 

TrMtment 1. — ^Fallow cultivated during Spring 
and thereafter following every fall or 25 
points or more of rain 

17 

52 

Ill 

103 

Treatment 2. — Control. Fallow cultivated 
during Spring and before Seeding { 

Treatment 3. — Neglected fallow. Fallow cul- 
tivated before seeding only 

16 

8 

100 

100 

14 

40 

91 

05 




Fig. 1. — ^Moisture, in terms of an equi\alent of rain, in the soil to a depth of 3 feet from plots of the Mulching 
Experiment, Experiment Farm, Merredin. The amount of moisture regarded as not economically available is shown 
by the hatched portion of the figure. 
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TABLE 2. 


Yield of wheat from plots of the Mulching Experiment, Experiment Farm, Merredln, 1929. 
(Figures Kindly supplied by the Superintendent of Wheat Farms). 


Treatment. 



Yields. 



bus. 

lbs. 

Percentage, 1929. 

Percentage, 1915- 
1929. 

Treatment 1. — Fallow cultivated during Spring 
and tliereafter foUo^ving every fall of 25 
points or more ot rain 

22 

9 

98 

103 

TreutmetU 2. — Control. Fallow cultivated 
during Spring and before Seeding 

22 

26 

100 

100 

Treatment 3.— Aeglected fallow. Fallow cul- 
tivated before Seeding only 

20 

47 

92 

95 


The Results of Soil Analyses . — The results of the analyses for the 1928 
season are reported in a previous number of tiiis Journal (\ol. (i: 444-448), 
to which the reader is referred, as it is considered that the results of the 
two years^ work are in suflicient agreement to enable the authors to discuss 
in detail the analyses mad^ in 1929 only. A repetition of the dgures already 
published seems unwarranted. 

The analytical results for 1929 are indicated in Tables 3 and 4, and 
are represented graphically in Figs. 1 and 2. The moistures are expressed 
both as per cent, water on the dry soil basis and as the equivalent 
of rainfall. The amount of water probably available for crop growth is 
calculated on the assumption that an acre foot of soil weighs 3,750,000 lbs. 
and that 4 per cent, moisture in the first foot and 8 per cent, moisture in 
'the second and third feet of soil are not economicfdly available for crop 
grow^th. 

TABLE 3. 


The moisture content of plots of the Mulching Experiment, Experiment Farm, Merredln. 1928-29. 




Treatment 1 — 1 



1 




Fallow 

cultivated 

Treatmept 2 — 

Ireatmevt 3. — 



during 

Spring and 

Control 

Fallow eul- 

Neglected fallow. 

Date of Sampling. 

Depth. 

thereafter following 

tlvated during 8T»rlng 

Pallov' 

cultivated 

every fall of 25 points 

and before Seeding. 

before Seeding only. 



I or over 

■ of rain. j 







Moisture. 

Moisture. 

Moisture. 


ins. 

% 

ins. of rain. 

% 

ins, of rain. 

% 

ins. of rain. 

Nov. 29th, 1928 ^ 

0-12 

12 0 

2 02 

12 0 

2 02 i 

8-6 

1 44 

12-24 

16 1 

2 70 

16 1 

2 70 

! 14 7 

2 47 

Total, 2 ft. 


1 ... i 4-72 

1 ... 4-72 ! 

8 91 

r 

0-12 i 

8 0 

1 50 

9 6 

, 1-61 

6-8 1 

1 14 

Feb. 12th, 1929 -1 

12-24 1 

1.5 1 

2*64 

15 2 

2-55 

I 12 0 

2- 02 

24-86 1 

18 9 

2 33 

16 0 

> 2 69 

1 1.3 0 

2 18 

Total, 3ft. 


1 ... ! 6-87 

j ... 6'86 ... 1 

5 84 

r 

0-12 

18 9 

2 .3.3 

14 1 

2 37 1 

12 3 

2 06 

Mar. 6-«th, 1929 4 

12-24 

15 6 

2 62 

15 4 

2.59 

13 6 

2 28 

24-36 

14 4 

2 42 

144 

> 2'42 I 

12 9 

2 16 

Total, 3 ft. ... 

... 


1 7 87 

1 ... 

7 88 


6 50 

r 

0-12 

13-6 

2 28 

131 

: 2 20 1 

116 

1 95 

Apl. 19th, 1929 4 

12-24 

15-8 

2-65 

15- 3 


12 8 

2 16 

24-86 

15-6 

2 62 

15-6 

1 2'62 ! 

12 2 

2 05 

Total, 8ft. 


... 1 

7 65 1 

1 ... 

7 89 

... 

6 15 

Available AprU 19th, 

j «■« 

... 

♦ 19 

... 

*-0» 1 

... 

879 

1929, to » depth 
of 8 ft. 





1 ' 
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-PoTinds of nitrate nitrogen in the soil to a depth of two feet from plots of the Mulching Experiment, Experiment 
' Farm, Merredin. 
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TABLE 4. 

Nitrate nitrogen contents of plots of the Mulching Experiment, Experiment Farm, Merredln, 

1928-29. 




Treatment 1 — 







Fallow cultivated 

Treatment 2 — 

Treatment 3 — 

Date of Sampling. 

Deptlis. 

during spring and 
thereafter following 

Control. Fallow cul- 
tivated during Spring 

Neglected fallow. 
Fallow cultivated 



every fall of 25 points 

and before Seeding. 

before Seeding only. 



or over of rain. 



1 




Nitrate 

Nitrogen. 

Nitrate 

Nitrogen. 

1 Nitrate 

; Nitrogen. 


Ins. 

ppm. 

Ihs. per 

ppm. 

lbs. per 

1 ppm. 

i lbs. per 



acre foot. 

acre foot. 


1 aero foot. 

Nov. 29tli, 1928 J 

r 

0-12 

11-8 

44-2 

11-8 

44-2 

8-5 

! 31-9 


L 

12-24 

42-0 

420 

11-2 

42-0 

12-2 

1 45-7 

1 

f 

012 

15-4 

57-7 

19-4 

72-7 

12-5 

I 46-8 

Feb. 12th, 1929 -i 

' 

12-24 

11-6 

43-5 

14-0 

52-5 

11-1 

41-7 

1 

L 

24-36 

9-9 

37-2 

13-8 

51-7 

22-2 

83-3 

Mar. 5-6th, 1929 J 

f 

0-12 

18-8 

70-6 

17-9 

67-2 

13-8 

51-8 

, 1 

12-24 

160 

66-2 

12-5 

46-8 

11-4 

42-7 

1 

L 

24-30 

10-4 

300 

13-2 

49-5 

27-0 

101-2 

I 

f 

0-12 

210 

78-7 

18-8 

70-5 

16-0 

60-0 

Apl. 19th, 1929 ^ 


12-24 

11*7 

43-8 

1 14-6 

64-8 

9-6 

36-0 

\ 

u 

24-36 

13-6 

610 

88-4 

144 0 

6-8 

25-5 

\ 



lbs. per 


lbs. per 


lbs. per 




acre 


acre 


acre 

Total Nitrate Nitro- 



122-5 

... 

125-8 


96-0 

gen to a depth of 

2 feet, April 19th. 







1 

1929 


I 








DISCUSSION OF RESULTS. 

In the experiment of 1928 at the April sampling the well cultivated 
plots and the control plots were superior to the neglected fallow plots with 
respect to moisture and nitrate nitrogen — ^pai’ticularly the latter. There wes 
no signilicant difference between the control and the well cultivated plots. 
At the end of tlie season (October 26-27, 1928, the differences between the 
treatments were very small — probably too small account for the differences 
in yield. However, any chemical differences are in favour of the treatments 
giving the highest yields. 


In 1929 the yields of the plots under the several treatments showed 
only slight differences. The yields from the well cultivated fallow (Treat- 
ment 1) and the control were practically identical, while that from the 
neglected fallow was 8 per cent, below the control. This latter difference 
is probably significant. While this order conforms with the figures obtained 
for moisture and nitrate nitrogen at the April sampling, the differences 
are of insufficient magnitude to allow the formulation of definite conelusioiis.i 
It seems probable, however, that the spring and autumn cultivations resulted 
in the soil being in a slightly improved physical and chemical condition 
for the growth of the crop. The accumulation of nitrate nitrogen probably 
gives an accurate picture of the soil fertility, ttat complex condition which 
governs the crop producing power of a soil. The improved tilth, absence 
of weeds, and the higher moisture contents of the soil during the summer 
months afford more favourable conditions for the growth of micro-organisms 
and the enrichment of the soil solution wdth respect to the mineral require- 
ments of the crop. The extent of this enrichment is reflected by the activi- 
ties of the nitrifying (nitrate producing) organisms and the consequent 
accumulation of nitrate nitrogen. 



220 


JOUENAL OF AGRICULTURE, W.A. [Mab., 1930. 


SUMMARY AND CONCLUSIONS. 

Tlie Mulching Experiment plots at the Experiment Farm, Merredin, 
were sampled between November, 19^8, and April, 1929, and the soils 
examined for moisture and nitrate nitrogen. 

The plots received the following cultural treatments: — 

Treatment 1. — Fallow cultivated during spring and thereafter following 
every fall of 25 points or more of rain. 

Treatment 2. — Control. Fallow cultivated during spring and before 
seeding. 

Treatment 3. — Neglected fallow. Fallow cultivated before seeding only. 

The soils were a red brown clay loam typical of salmon gum and gimlet 
forests of the wheat belt. 

The following conclusions are suggested: — 

1. Summer cultivation in the absence of general and regular summer 
rains leads to no apparent improvement of the plots with respect to moisture 
and nitrate nitrogen. 

2. Plots cultivated after ploughing and before seeding (control) are 
slightly superior to those which are left in the rough after ploughing and 
are cultivated before seeding only. 

3. The chemical differences, although slight, are reflected by the yields 
of grain. 

4. The differences in yield are probably not due directly to the moisture 
and nitrate nitrogen content of the soils of the respective plots, but to a 
general improvement in fertility resulting from the cultivation. 

5. Improved tilth and moisture conditions during the summer months 
enable soil microorganisms to enrich the soil solution with respect to mate- 
rials such as nitrate, sulphate, lime, potash, etc., which are required by the 
crop, and make the soil a more suitable medium for the growth of the crop. 
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STACK SILAGE. 

G. K. Baron-Hay, 

Superintendent of Dairying. 

The unusually dry summer throughout the Dairy Belt has caused atten- 
tion to be turned to reliable means of conserving or growing suitable succu- 
lent fodder for these comparatively dry months. 

I’armers have, among other methods, made inquiries as to economical 
means of producing silage on dairy farms in the South-West. 

Although overhead tub silos are recommended where they can be cheaply 
constructed, the writer does not believe this expense justified on a dairy 
farm in the initial stages of development. 

Pit or trench silos, as described in the Journal of Agriculture,*^ Sep- 
tember, 1924, are recommended where overhead silos cannot be constructed. 
The success of pit silage, however, depends on a site being available where 
water-logging would not be caused by the winter rains. 

The loss of material through mould in an overhead or a trench silo 
should not exceed 7 per cent., if properly constructed. 

On farms where it is considered desirable to conserve fodder as silage, 
and neither of the above methods is applicable, then resort must be had to 
the stack. 

Method . — The building of stack silos should only be contemplated in 
order to preserve fodder, which would otherwise be difficult to handle 
economically. 

The early top-dressing of pastures is now almost universally practised 
throughout the Dairy Belt, and has resulted in a plethora of green fodder 
in the months of September, October, and November. It is probable that 
this flush season will be considerably increased through the judicious use 
of nitrogenous fertilisers for top-dressing, and experiments will be earned 
out in this connection during the coming season. 

Once the growth of a pasture has become rank, then the feeding value 
is decreasing, and the fodder should be immediately consumed by stock, 
or treated in some other way, so that a fresh, young and more nutritious 
growth may take place. 

Should the weather permit, which generally will not be the case before 
late in spring, meadow hay is recommended as the most economical method 
of conserving this nutritious fodder, as with well made hay there is little 
if any loss in nutriment. 

It already has been found necessary in certain districts, however, to 
cut this rntA growth early in spring, while rainy conditions still prevail, 
and it is in such cases that the stack silo is recommended as a method of 
iaving a large proportion of this fodder when in its most nutritious state. 
'This silage, too, is a further provision for ensuring a supply of green 
ipiateriid for food in the summer months, 
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A number of silage stacks have been examined by Mr. J. T. Arm- 
strong and Mr. M. Cullity, Field Officers, stationed in tbe Denmark and 
Manjimup areas respectively, and the causes for success or failure noted. 



Stack Silo built by Messrs. Bay ley Bros., Denmark. Note settling of 
material. Earth and logs placed on top to cause even and continuous pres- 
sure. It is preferable to open stacks at the top, taking a shallow layer 
of silage each day. 


The following points are necessary to ensnare success yv^ith the stack 
silo : — 

1. The material to be ensiled should be quite green and succu- 
lent A himber of silos were noted in which the proportion of waste 
was oyer 30 per cent., dxuS tp the material bei^g too dry. This admits 
an exce^yp amount of air^ causing moulds to develop and allows too 
much fermantati<m. Such material should be made into meadow hay. 
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2. A considerable percentage ot* clovers is desirable, the best quality 
silage being noted in those stacks where the material was almost entirely 
subterranean clover. Crops, such as oats, wheat, maize, and sorghums 
are not recommended for stack silage, owing to the difficulty of pressing 
sufficiently to exclude air. 

3. The stack should be square, and should contain not less than 
20 tons of silage. The square stack has less area exposed in proportion 
to volume than the oblong one. The minimum base for a stack should be 
12 feet by 12 feet. 

4. The stack may be completed immediately, but it will usually 
be found preferable to spread the building over several days. This is no 
detriment and allows a certain amount of sinking to take place. It 
should be made as high as possible, 12 feet being a convenient height 
before settling takes place. Care must be used to ensure the stack is on 
a level base and that building has been even, so as to allow for regular 
sinking, otherwise the stack will slip, open, and the material be ruined. 

Cutting, carting and stacking may be continued irrespective of 
the weather, whether rainy or fine. In order to prevent slipping, posts 
may be placed at each comer, more than four being undesirable as 
likely to prevent even settlement. 

5. As each day’s portion of the stack is built, the sides should be 
scraped free from loose material, which otherwise would be wasted. 

6. The stack should be finished off flat at the top, so that posts or 
planks may be placed thereon, and sacks of dirt or loo^e earth thrown 
on to assist in excluding the air by pressure — ^9 inches of earth has been 
found quite sufficient, or a layer of sugar bags of earth placed on posts. 

Subsidence is considerable, a 12ft. stack commonly sinking to 5 or 
6 feet within six weeks. 

7. An examination of a number of stacks has shown that, where 
the average depth to which air has intruded on three sides may 
be not more than 8 inches, on the side of the prevailing winds during 
the hot months the material has been destroyed to a depth of 18 inches, 
through infiltration of air and the drying effect of the wind. It is 
recommended that this side be protected either by sheet iron or by 
bu&hes built against the stack, so as to break the force of the wind. 

Messrs. Bayley Bros., of Denmark, have built such stack silos each year 
for three years, and in future intend to carry out this practice as the general 
farm routine. These farmers have found that by cutting a field early in 
spring for silage, the same area, if fertilised with a nitrogenous fertiliser, 
may be cut some 6 to 7 weeks later for meadow hay. Under these circum- 
stances, stack silage is most profitable. 

The following analyses of silage made from pasture, mostly subter- 
ranean clover, show that the stack method can supply quite good silage: — 


Type of Silo. 

Moisture. | 

Ash. 1 

Protein. | 

Starchy 

Matter. 

Plbre. 1 

1 Fat. 1 

Unit 

Value. 

Overhead Tub— 3 silos ... 

69 00 

3-49 

4*61 

12-48 

8-98 

1-64 

20-46 

Pit— 2 silos 

70-0 

815 

4*25 

8-90 

0-76 

0-94 

16-26* 

Stack— 6 silos 

70' 9 

3 00 

4*06 

12-22 

8-90 

0-84 

18-16 

Green Subtmanean Clover 

720 

8-23 

5*88 

13-24 

4-36 

1-29 

22-02 


> Out too young anA lucoulent. 



224 


JOURNAL or AGRICULTURE, W.A. 


[Mar., 1930. 


OAT VARIETY TRIALS. 

BODDINGTON AND DARDANUP. 

G. Gauntlett, 

Agricultural Adviser, Dairy Branch. 

In conjunction with the other experiments, several Oat Variety Trials 
were conducted by the Dairy Branch. 

The trial at Boddington was planted on a light loam, which was gravelly 
in places. In its virgin state, the soil grew chiefly wandoo and a little red 
gum. Complete figures are not available for the rainfall, but it was well 
below the average of 29 inches. 

The experiments show that profitable crops of oats can be grown in 
this district, and that the later varieties, “Algerian^^ and ‘^Lachlan,” are 
the best varieties for grain, with ‘^Guyra^* as a good dual variety. 


The following are the details: — 

Planted 28th May. Rate of Seeding — OOlbs. per acre. Rate of Super. — 1 cwt. per acre, 

YIELDS. 


Variety. 

Hay. 

Percentage. 

Grain. 

Percentile. 

Algerian 

tns. cwt. qrs. lbs. 
1.8 2 13 

100 

bus. 

23 

Iba. 

19 

100 

Burts Early ... « 

- 18 2 25 

62-9 

20 

82 

88*6 

Mulga 

15 1 9 

88-5 

20 1 

85'8 

Ouyra 

1 12 8 12 

lU-8 

28 

13 

99-4 

Lachlan 

1 5 3 26 

90-8 

26 88 

114-8 


Oat Variety Trial— -Bar damp , — ^As at Boddin^on, the rainfall at 
Dardanup was considerably below the average, and consequently the yields 
obtained from the plots are not a true reflex of the district. A yield of 3 
tons hay per acre is no uncommon thing for Dardanup. The crop, while 
being very even, did not stool much. 

Besides being an Oat Variety Trial, this experiment supplies useful infor- 
mation in the rotation of crops on well drained land. Three crops may 
be obtained from this type of land during the year. Maize planted in 
October-November, and cutting finished by the end of February. The 
land may then be ploughed, and a catch crop of rape planted in March and 
fed off. The land can then be further ploughed in June and sown with oats 
in early August. The latter crop is then cut for hay in middle December. 

The following are the details of the experiment: — 

Soil — red loam, well drained. 

Planted early August, 

Rate of Seeding — GQlbs, per acre. 

Rate of Super—l cwt. per acre. 


RAINFALL. 1929. 


, — , 

Jan. 

Feb, 

near. 

Apl. 

May. 

June. 

July. 

Aug. 

Sapt. 

pot. 

IJov. 

Dec; 

Total. 

... 

8 


115 

209 

I»p55 

940 

372 

887 

114 

1 

219 

27 

8.419 

^A%wi|ie 

j 

eo ; 



174 



m 

•769 

768 

595 

440 

1 «16 

110 

% 

4*081 
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YIELDS. 


Variety. 


Pedigreed Algerian 
Burts Early 

Guyra 

Lachlan 

Mulga 

Farmer’s Algerian 


Hay — 1 acr«. 

Per- 

centage. 

tons. cwtg. qis. lbs. 


1 12 1 18 

138 

13 3 2 

102 

17 0 1 

115 

12 2 1 

96 

10 2 3 

88 

1 3 1 18 

100 


MARKET REPORT. 

Messrs. H. J. Wigmore and Co., Ltd., of Wellington Street, Perth, 
have supplied us with the following information regarding ehaff available 
at the Metropolitan chalf and grain auction sales held in Perth for the period 
December to February (inclusive). In all cases the prices quoted are for 
f.a.q. to prime wheaten chaff, packed in new bags. 

Quantity. Maximum. Minimum. 

£ s. d. £ s. d. 

December . . . . 950 5 5 0 5 0 0 

January . . . . 1,050 5 10 0 5 0 0 

February . . , . 1,000 5 5 0 5 ^0 

' At time of going to press with the last Report, the market stood 
at £5, and if the above quantities are compared with those of the last issue, 
it will be seen that considerably less chaff was available during the last 
three months. The demand, however, has been poor, and that, together 
with the present financial depression, has prevented the market from appre- 
ciating to any extent, at time of writing, the market being steady at £5 5s. 

Stocks of hay held in the country are not large, and with a demand 
from farmers for fodder for seeding, fallowing, etc., in the near future prices 
should improve somewhat. 

Oaten Chaff, — Abnormally heavy supplies were available in December 
and January, nearly half the quantity mentioned being oaten. Towards 
the end of February consignments dwindled somewhat and with a better 
demand, the market now stands as follows : — 

Prime Green . . £4 12 6 to £4 15 0 per ton. 

F.a.q. . . .. £4 5 0 to £4 7 6 per ton. 

Mediums . . £4 0 0 to £4 2 6 per ton. 

This market should improve in the near future. 

Oats, — During the months enumerated above the market has been glut- 
ted, an 3 rthing but prime quality suitable for seed being difficult to dispose 
of. The following is an indication of present market values: — 

Good clean heavy feeds, 2/2 to 2/4 per bushel. 

Mediums, 1/10 to 2/- per bushel. 

Light and inferior, from 1/6 per bushel. 

Wheat , — This market, in sympathy with the Overseas values, has fluc- 
tuated considerably. However, during the last few days there has been a 
Ann enquiry for f.n.q. at from 4/10 to 5/- per bushel. Other qualities 
at lower prices according to sample. 



Return Wheat Rices t^r bushel C.LF&E.Uindon 
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Compiled ■from Figures kind! f oupf^r'ed the Co-Op^/oHve Wheat fM eF W. A 
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LIVE STOCK AND MEAT. 

For the information of readers of the Journal,’^ the following par- 
julars have been supplied by Messrs. Elder Smith & Co., Limited, Perth : — 

DMPARATIVE YARDTNGS OF STOCK SOLD, METROPOLITAN MARKETS, DURING THE 
MONTHS OF DECEMBER, 1929, AND JANUARY AND FEBRUARY, 1930. 



December. 

January. 

February, 


4th. 

11th. 

18th. 

31st. 

8th. 

1,5th. 

22nd. 

29th. 

6th. 

12th. 

19th. 

26th. 

3P ... .;... 

10,83.5 

13,634 

15,492 

10.280 

12,404 

13,575 

11,921 

13,766 

13,575 

13,031 

10,559 

8,612 

... ... 

1,051 

961 

1,064 

633 

777 

745 

680 

665 

794 

655 

775 

749 


642 

832 

1,263 

370 

859 

852 

922 

923 

966 

783 

811 

848 

OMPABATIVE VALUES PER POUND OF STOCK SOLD, MKTROPOLITAN MARKETS, 
DU^NG IJONTHS OF DECEMBER, 1929, AND JANUARY AND FEBRUARY, 1930. 


December. 

j January. 


February. 



4th. 

11th. 

18th. 

Slat. 

8th. 

15th. 

22nd. 

29th. 

6th. 

12th. 

19th. 

26th. 

tton 

6i 

5i 

5i 

7J 

7i 


at 

6 

6 

H 

51 

6 

sf 

7i 

62 

6 

6J 

6 

H 

6| 

71 

71 

u 7 

71 

7 

•k 

12 

12 

12 

11 

Hi 

111 

111 

Hi 

11 

ioi 

10 

9 

son 

9 

9 

9 

9 

n 

91 

9 

9 

9 

9 

9 

9 


PRODUCERS^ MARKETS, LTD. 

Quarterly Beport for Three Months ending Wth February, 1930. 

Fruit . — Supplies of all varieties in season has been forward in volume, 
irly in December Geraldton tomatoes eased, the local coming forward 
king their place and sold to a good demand for prime. Good supplies 
ntinued up to February. For the past two months prices haVe been very 
, isettled. Prime lemons have held their price throughout. Large rough 
rts were hard to quit. Towards the end of February fair consignments 
green skins were foi’ward, and sold to a fair demand. Early in December 
few navels were forward and sold to a good demand, realising up to 
5s. double case; at the time late Valencias were in demand and have 
ntinued throughout, falling off slightly in volume to the end of the 
larter; prime coloured lines realised up to 21s. 6d. three-quarter bushel. 

I arge rough lines from 5s. up, a good quantity of late Valencias with very 
Lj*een skins have been marketed and sold to a poor demand. In December a 
|;iir supply of cherries were forward and all prime sold to a fairly good de- 
iand. These ceased about the end of December. In the early part th^re 
las a fair supply of cool store apples forward, which ceased about thv. 2 j^ 
llcond week in January. Prime stuff realised good prices. Granny Smith 
Rising the best of all varieties. New season apples commenced the third 
ilek in December and have since increased in volume. Principal varieties 
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offering are Jonathans, Cleopatras and Dunns. Fair prices were obtained 
between the middle of January up to the second week in February, whiMJt 
prices slumped owing to a good quantity of culls and mis-sliaped fruit 
being placed on the market. Since, prices have righted themselves, with 
prime Jonathans selling up to 12s. 6d., Dunns to 10s. 6d., and Cleopatras 
to 8s. 6d. Heavy supplies of stone fruit was forward throughout December. 
Prime apricots brought good prices and small fruit hard to quit. Prime 
peaches were always in demand owing to so much inferior ' fruit on the 
market. Peaches have been supplied heavily throughout, and towards the 
end heavy supplies of large hard green fruit have been marketed, meeting 
only a medium demand, and small over-ripe cheap. Plums also have been 
very heavily supplied. Wiekson, Kelsey, Satsumas and English Black were 
most in demand. Large prunes sold well, others small, including varieties 
above, were hard to quit at satisfactory rates. In the latter varieties 
coming forward, Black Diamonds, Presidents, and Delaware, all these 
realised high prices, up to 21s. three-quarter bushel. 

Nectarines were also welU supplied, and the majority jvere small; prime 
lines always met a good demand, and towards the end of the quarter 
selling from 18s. to 21s. for prime three-quarter bushel. Grapes came in 
with early Chaslers and Madalines. We sold to fair demand around the 
middle of January. Muscats came forward early, realising good prices up 
to 20s. 9d. open cases; since they have increased in volume, prices being very 
irregular owing to weather conditions and heavy supplies forward. 

Passion fruit were dear in the early part and at midway were rnet with 
heavy supplies',' selling from 3s. 6d. to 7s. 6d. for three-quarter bushel; same 
has since eased in volume and are now selling to better average price 

around lOs. A fair supply of figs forward this year and selling to good 

demand for prime. In December a fair supply of loquats were forward. 
The majority of these were also small ; prime sorts realised well. Supplies of 
Cape gooseberries have been light throughout; during the last month the 
market has been bare. Prime large berries met a good demand. Through 
December a good quantity of cherries were marketed with all prime lines 

selling to a good demand, realising good prices. A good quantity came 

forward very wet and appeared to be packed much too ripe. These realising 
only a fair price, supplies ceased about the first “vveek in January. A fair 
supply of strawberries forward to a fair demand, realising fair average 
prices throughout. There has been a full glut of Bartlett pears forward : 
which in the early part of the season were hard to quit satisfactorily. n 
During the last two weeks they improved, selling to a good demand for 
prime, realising from 5s. to 12s. 6d. 

Vegetables . — The supply of vegetables has been exceptional during 
the quarter. Metropolitan potatoes have been heavily supplied to a very 
weak demand and values have been at glut level for most of the period under ; 
re\dew. Growers generally have experienced a very bad season with Iheir ^ 
potato crop. The sudden collapse of the market in the Easteiii State%;; 
early in December caused merchants to cease exporting and this had 
weakening effect on local values, for the market has not yet recovei^f 
Country potatoes have been short supplied on the market to a very 
demand, all lines below prime being hard to quit. Pumpkin supplies i 
I'^een plentiful to a steady demand for prime lines, Growers are inolin^/J 
to pumpkin* in too early to seeinre the high values ruling em*! 

in neason and the market becomes flooded with immature lines 
ai« to quit but tend to lower vajues all round: 'Swed^";.'fig^p 
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heavily supplied during December and were practically unsaleable. Con- 
signments then ceased until the latter end of January, when they were in 
demand at high values. Cabbage supplies have been plentiful all through 
xind values have steadily increased until at present they are at their peak 
for twelve months. Peas were plentiful and during the Christmas season 
were heavily supplied, causing values to maintain a steady level. Beans 
also were heavily supplied and values were down to glut level, several times 
early in the quarter. During January values firmed and continued firm to 
the end of the period. Brown onions have been plentiful to a steady de- 
mand and values have been steady. Dines of extra quality generally realised 
more than the average, for there is always a special market for this quality. 
White onions plentiful earl 3 ^ in the period but are now easy in supply and 
values are firmer. Rock melons have not been so heavily supplied this season, 
growers generally reporting a light crop. Late varieti<is, mainly ^‘Best of 
Air* and “Rocky Ford,'^ are good sellers, and these are 'making good values. 
Water melons have been shorter in supply this season than generally, the 
large majority being small and mis-shapen. Prime samples have sold well 
throughout. Marrows have been well supplied to a steady demand, and 
good lines firm. Cucumbers have been heavily supplied and prime lines 
sold well all through the period. . ("elery has been plentiful since the season 
started and values for jn’ime quality has been firm; small and green lines 
are not good sellers. Rhubarb has been heavily sui:)plied and growers have 
had a lean time, values being very low, the heavy glut of stone fruit being 
the main cause. Bunch lines have been heavily supplied and values were 
easy during the first part of the quarter, but since have firmed and remained 
steady. Lettuce supplies were short to a keen demand iP high values 
‘tln.'oughout the quarter. 

Eggs . — Early in December supplies were heavy to a slightly firmer 
demand. Metropolitan new laid hens. Is. 3d. to Is. 5d. Supplies eased 
slightly towards the end of December, and values advanced to Is. 4%d. to 
Is. 6%d. After the holidays the demand was not so keen and prices a 
little easier. Hen eggs, Is. 4d. to Is 5d. During January prices remained 
unaltered, but early February saw a decreased supply and a small advance 
in values, Is. 5d. to Is. 7%d., with higher values towards the end of February, 
Is. 7d. to Is. 9%d. During the last 10 days the demand has been keen and 
on March 8th hen eggs realised 2s. 0V2d. to 2s. 2d. 

Poultry . — Early December supplies were heavy with good demand for 
Christmas trade, high values realised, prime cockerels 11s. fid. to 14s. fid. 
Middle December saw a heavy supply with quality not so good and demand 
not so keen. Prime cockerels, 10s. to 11s. fid. ; turkeys were slow of sale, the 
quality not being satisfactory. After the holidays prices eased, cockerels 
being 8a. fid. to 10s.; prime Muscovies (drakes), 10s. to 12s. fid. During 
January cockerels were in demand, but Muscovies and aged birds hard to 
quit. During February prices were lower and Muscovies receded to 8s. to 
9s. 6d.ji Early March supplies lighter and demand good for prime quality 
ccKskerds, 8s. to 11s. fid. Muscovies, 8s. to 12s. fid. 

Carcase Meat . — Our sales opened on December 13th to a representative 
gathering and prices realised were satisfactory. Sales are^held Friday at 
9 a.m. and increased supplies to a good demand have been the rule. February 
saw improved values for lambs and pork, no alteration during early March, 
tarcept that veal also showed better values. 

Latest prices. — ^Prime pork, 1014 to 10%d.; medium pork, 9d. to 
Veal, prime calves, 8^d. to 9%J*; medium calves, 7d. to 7%d. 
to 7d- Mutton, 4»144' to 4%d. 
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FOREWORD. 

Thf Farmers of Western Australia — 

In nuiny of us there is an inherent desire to serve our country, but not 
to everyone is given the opportunity that lies within the scope of the ,De[)avt- 
ment of Agriculture. The honour of administering tliis Department has been 
eonfeiTed upon me by the Head of the Q-overnment of this State, and it is 
due to you, the people of the agricultural districts, that I came within the 
ambit of his choice. 

My thanks can be better expressed by action during my term of oflice 
rather thap by words, yet I welcome :the present opportunity of assuring 
you, through these pages, that I am thoroughly alert to the responsibility, 
importance, and opjiortunity of my j>osition ns head of the Department of 
Agriculture. 

A native of the State, having spent most of my life in farming pursuits 
here, the success of the industry is my paramount ideal. Having been taught 
in the hard school of experience, my sympathy with you is assured and must 
fonn a close tie between us. 

Realising the invaluable influence spread throughout the land by the 
Department of Agriculture, evidenced by improved practices consequent 
upon the lessons of experience, the discoveries of science, and the inestimable 
contributions these have made to the safe and rapid progress of agriculture 
in its widest scope, T have a very lively sense of its effect on our national 
, development and income. Nature has endowed us with wonderful resources, 
which are ours to organise and exploit for the creation of national wealth 
and the general happiness and welfare of our people. I believe this can best be 
accomplished by listening to the voices of science and experience. The best 
.known available sources for obtaining and collating the material have been 
brought together in the department now under my control, and the informa* 
tion is <Rstributed per medium of the “Journal of Agriculture” by officers 
of the various branches of the Department specially appointed to their tasks. 
.My aim will be to increa^ their usefulness so that the problems and diffi* 
culties of the pioneer settler and the advanced agriculturist will be inverti- 
fatfed and eventually solved. 




232 JOllENAL OF AGRICULTraB, W.A. 

I am very grateful that, as one of the earliest acts in my. new sphere, 
I was able to make an announcement regarding the generous olfer of Mr. 
M, T, Padbury to contribute the sum of £150, in order to make provision for 
permanent prizes to encourage the production of bigger and still bigger crops 
of wheat in Western Australia. 

This is to be achieved by providing for a perpetual competition amongst 
wheat growers whose area harvested for grain is not less than 200 acres, the 
competition to be won by the grower producing the greatest number of 
bushels of wheat per inch of rain received during the growing period. 

To achieve this object, it is proposed that part of the sum donated shall 
be utilised for the purchase of a suitable trophy, which shall be held by the 
winner foi* one year, or until such time as it is won by some other grower; 
the balance of the money to be held in trust by the Royal Agricultural 
Society, of which Mr. M. T. Padbury is a former President, and the interest 
used to purchase a replica of the trophy, which shall be presented to and •re- 
main the property of the winner of the competition each year. 

The trophy itself is to be sufficiently large to contain a suitable in.scrip- 
tion setting forth the objects of the competition, and also contain the names 
of the succevssful competitors. The replica will have on it the name of the 
winner for the year in which it was won, but not the names of the otlier 
winners. 

Having been closely associated with Mr. Padbury for a great number of 
years, 1 am not surprised at his generosity in this matter, for I know how 
keenly he is interested in the development and expansion of the agricultural 
industry in W.A., and the wheat section of that industry in particular. 

This patriotic action on the part of Mr. Padbury should commend itself 
to not only the wheat growers of W.A.. but to all those who have the welfare 
of the State at heart. It should have the effect of stimulating interest in 
those farmers who consistently produce good crops, and there is no doubt 
the friendly spirit of rivalr>^ that it will engender will have a -beneficial 
effect. The winning crops year by year will be inspected by neighbouring 
farmers, and sonic at least of these will be induced to emulate the methods 
of the Avinner of the trophy and those competitors whose crops rank liigh in 
the competition. Its effect must be to help to increase on'r yield per acre, 
and thereby our annual production. 

At the moment we are experiencing a ditlicult situation, but it cannot 
avert, or for long retard, our march of progress. Prosperity is ahead of us 
if we have the Avill to succeed. With part successes to sustain and inspire 
us, and given a good season, I look to ydu confidently for co-operation in 
producing a record harvest this year in every branch of the industry, thus 
countei'-attacking the demon of depression. 


Yours faithfully, 


Minister for Agricultni^. 
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THE BATEMAN CENTENARY WHEAT GROWERS^ 

CUP* 

T. Thomas, 

Superintendent of Wheat Farms. 

The Bateman Centenary Wheat Growers’ Cup was donated by the family 
of the late J. W. Bateman, a gentleman who had watched and helped in the 
progress of the State since its earliest days as a colony. In order to link 
his name with the Centenary Celebrations of the State, and to show the keen 
interest he had taken in the State’s progress, his family donated a gold cup, 
the product of Western Australian mines, valued at £50, to be presented to 
the farmer in this State whose wheat crop grown during the Centenary year 
(1929) gained the highest merit. Thus the two primary industries (gold 
mining and wheat farming) which have performed the greatest part in the 
State’s progress, and the name of one of the most respected and loyal of her 
citizens are inseparably linked, and the aim of the late Mr. J. W. Bateman’s 
family has been realised on the State’s one hundredth birthday. 

The competition was unique in the Commonwealth and possi})ly in the 
whole world. Invariably crop awards are made for the highest average 
yield per acre irrespecti\'e of the climatic conditions under which the com- 
peting crops arc grown. It was desired to make this award for merit, and, 
as the competition was State wide, to endeavour to eliminate the advantages 
due to climatic conditions. It was therefore decided to make the award to 
the farmer who obtained the highest yield per acre for each inch of rain 
which fell during the conventional growing period («.e., from 1st May to 31st 
October inclusive). 

The conditions under which the competition was conducted are as 
under : — 

1. The cup was awarded for the crop grown during 1929, the Centenary 
year, to the grower who obtained the best average acre yield per inch of 
rainfall during the conventional growing period, viz., from 1st May to 31st 
October inclusive. 

2. The rainfall upon which the award was made was determined by the 
Commonwealth Meteorologist from the district records, and his decision in 
this matter was final. 

3. The competition was limited to those farmers who harvested |at 
least 200 acres of wheat for grain. Where a competitor was finuncially 
interested in the crops grown on one or more farms, the total areas were 
included in the competition, 

4. The average yield was ascertained from the total area harvested for 
grain and determined from the actual amount of wheat sold as shown by the 
delivery dockets plus the amount retained for seed and home use. 

6. The method of judging was as follows : — The judge visited the farm 
of the competitor and at a convenient time measured up the stripped area 
and ascertained the quantity of wheat on hand. Oh or before 31st January, 
the farmer was required to furnish the judge with a sworn declaration as to 
the quantity <}£ wheat sold from the competing holding, and the amoun|b 
retoined for other purposes. The stat^ja^nt regarding the amount 

sold was by agent^* dockets. The judg^, altef satisfying himself 

as i0 of’^is statement, computed the averaipe yidd per acl!e 
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6. The jud^e was appointed by the Director of Afrriculture and his 
decision is final. 

7. Nominations for this competition were received by the Royal Agri- 
cultural Society up till the 31st of October, 1920. 

The number of entries received was 110, but 87 only of the entrants 
fully complied with the conditions. These were located throughout the wheat 
belt, from Ogfilvie in the North to Mukinbudin in the East and to Tambellup 
in the South. 

Time, and the number of officers available, did not pei*mit the area 
cropped by each competitor being measured up. It was decided, therefore, 
to obtain a statutory declaration from ea<li entrant, and lo measure up those 
who had a possible chance of winning. Many of the competitors, however, 
were taking part in the District Wheat Yield Challenge Shield Com]>etition 
and Avere measured up in that connection. It so happens that of the lirst ten 
competitors in the tabulated list, in one ease only was it necessary foi* the 
area to be measured up specially for the Bateman Cup Competition. 

Before finality could be reached the dis])osal of all wheat harvested by 
competitors had to be checked to ascertain the total yield of each. In some 
cases the checking presented its own peculiar difficulties and gave rise to 
sub.sequent delay. In this connection thanks are due to the wheat merchants 
for their assistance in supplying details of wheat supplied to them from the 
different competitors. 

The detailed results of the competition are tabulated below, together 
with a tabulated list of the rainfalls officially recorded at the nearest stations 
to the individaul competitors, kindly supplied by Mr. K. B. Curlewis, of the 
(Commonwealth Meteorological Bureau: — 

UESULTS. 


Competitor. j A<lclrei^s. 


KAlnfali, Yield. 


i Giw- ■ Area 

Total ing harvest- 

IK)lnts. Period, ed 

points. acres. 


Aver- 


Avor* 


Gro.H8 
11. lbs. 


age 
per 
acre, 
n. lbs. 


age 
I acre 



I w.jr. 

! llain, 

I U. lbs. 


McT)onaUl. J. 

Lohoar, W 

Elchardn, T. 

Pormby, E. <fe Co., 
Ltd. 

Moiiritz, E. A. 

WUlard & WUlard ... 

Stone, J. B. 
Booroondara Graz- 
ing Ck>., Ltd. 
Murray, W. W. ... 
Chambers, E. 

Darby, A. H. 
Eudduck, S. A. ... 

Tom Moore 

Molr, C. C 

Carter, E. & Song ... 
Stone, 8. O. 

Witoon, A, P. 
Tt&mn. E. W. 

Mott, t 

Eo^e, E. B. ... 
Smitli, C. & Song 


" Sprlngvale,” lino- j 
wangorup 

Borden 

South Caroling ... 
Formby Siding, via 
Gnowangerup 
Pallinup, via Gno- 
waugerup 

** Yladgee,” Ono- 
wangerup 

Borden 

Toompup, nr, On« : 
gerup , 

B(men I 

Pallimm ... 

Lake Grace 
“ B1 Cala,*' Coorow 

Indarra 

Amelupi via Bor- 
den 

Three Springg ... 

Borden , 

Moulyinnlng 
Doodlakine 
Mottlyinuing 
Tammin .:. 

Bnioe Book 


1,613 

l,Oo7 . 

1,576 

942 


917 i 

iVsos 

1.021 j 


96 r> 

1,613 

1,087 

1,576 

942 

1,655 

1,003 

1,576 

942 

• «» 

065 

1,604 

959 

1,265 

975 

1,290 

1,082 

1,851 

1,089 

1,286 

1,065 

1,676 

942 


982 1 

lV388 

874 


^2 

1,497 

1,180 

1,865 

968 


279 

10,233-56 

292 

8,377-59 

380 

1,0391-0 

227 

6,652 -24 

200 

5,303-0 

249 

7,551-24 

584 

16,217-8 

216 

6,000-12 

423 

10,773-0 

280 

6,951-21 

200 

4,802-8 

860 

20,907-0 

300 

7,866-18 

220 

6,770-28 

383 1 

6,997-0 

281 

5,177-0 

550 

12,678-23 

453 

8,629-24 

249 

5,298-0 

249 

6,029-0 

8,766 

66,972-0 


36-41 ' 3-22 

28- 41 , 3-2 

27-21 2-59 

29- 18 2*52 

26- 11 ' 2-49 

30- 20 2-47 

20- 3 2-46 

27- 46 2-46 

25- 28 1 2-42 
24-49 i 2-34 
24-1 I 2-30 
24-10 1 2-29 

26- 11 ! 2-25 
26-15 ! 2-25 

26-16 2-24 

22-26 2-23 

28- 3 2-21 

19- « 2-11 

21- 17 2-10 

24-18 2-S 

20- 36 2-8 
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SBSITLTS — continued. 


Competitor. 


Deane, Hammond J. 

Bishop, H. F. 

Mott, H. 

Troy, M. F. 

Thomas, C. F. & 
3ons 

Prowse Bros. 
Bokermann, H. W. 
Saunders, W. S. ... 
Bins, M. P. & B. G. 
Hornsby <fe Bon 

Garrett, O 

Cousins, A. H. 

Clark, B., W. 

Johnston, J. H. 
Oreach, Bros. 
Woodbourne, J; 

NIchoLs, R 

Tolland. S. L. ... : 

Hocking, H. R. ... 
Trotter, A. W. ... i 
Johnston, H. (!. 
Fitzpatrick, ll. C. ... 
Henderson, J. H. ... 
Clarke Bros. 

Cook, W. T. 

Green Bros. 

Struttun, A. E. ... 
Braysher, F. B. A Son 
Brown, J. A. ... , 

Cusbert, L. C. 
Quartermaine, B. ... 
Dumsday, L. 

Mackin, C. 0 

Barr, 1). F. 

Smith, H 

Clarke, A, A J. 

Muntz, J. H. A Son . 
Spillman, B. J. ... ; 

UppUl, 0 

i&an, J. W. ... I 
Jenkins, E. M. 
Bowron, L 

Orossland, J. L. ... 
Spillman, J. W. ... 
Howe, Bros. 

Browning, H. 

Laurence, H. N. ... 
Homman, H. A Sons. 
Gibbs, E. T. 

Eesmolds, A. G. ... 
Inverarity, D. H. ... 

Inzard, A 

Fisher, A. G. 

Fulwood, C. 

Dwyer, J. 

Jewell, J. D. 

Atkinson, A. G. ... 
M^leson, H. H. ... 

Bw. ... 

Horan, A. G. 

G«rd, T. 

Mr, B. 0. 

F«i#ner, 

Mkftiael, L, G. ... 


Address, 


Gross 
B. Iba. 


Doodiakine 
Yandanooka 
Yandanookn 
Bruce Eock 
Monl>inning 
Bruce Bock 
Three Springs 
“ RoHcbury,'* Car- 
iiamah 

■NTungaTin 

Nungarlii 

Lake <Trae.e 

Kulin 

“ Enheld Park,” 
Wa<idy Forest 

Tamniiri 

Ktillu 

Kulin 

Nungarin 

Kulin 

Moulyinnlng 
Burracoppln 
“ Bushy Park 
Farm,’* Carnamah 
Three Springs 
Kollerbcrrin 
" Ealth,” Yandar 
nooka 

Bruce Eock 
Yandanooka 
Gooinarin 

Tammiii 

'* Glen Laurall,’* 
Shaekletoii 
Yandanooka 
KellerherriD 
Bruce Eock 
Doodiakine 
Tammiu ... 
Tammin . . . 
Oorrlgin ... 

“ Eockwell,'' 



llakine 

CHmiida 

"Uilarlng," South- 
em Brook 


Ogllv„ ... 
Doodlaktoe 
OgBvle 
Ogflvie 
Kukexin 
Kuknrln 


Kukertn ... 



9,181-21 
9,689-99 i 
8,70Mi8 i 
9,887-S j 
28,874^ I 
5,188-18 ; 

5.818- 14 i 
5374-29. 
53nM) ' 

18,988-88 

6.819- 55 ! 


Yield. 


•Aver- 
age 
per 
acre, 
B. lbs. 

1 ’Avot- 

1 a«e 

1 acre 
per 
inch 

1 O.P. 

1 Bain, 

] B. lbs. 

23-32 

2-8 

20-8 

2-7 

20-48 

2-7 

2.'>~22 

2-.5 

2l-r»3 

2-4 

1,7-12 

1-58 

28-4 

1-58 

27-57 

1-67 

18-42 

1-56 

lS-.')4 

l-.>6 

IS 37 

1-56 

<i0 17, 

1 1-5.5 

22 14 

j 1-54 

14-50 

1 1 5 .-, 

1 4-49 

1 1-53 

1 7-50 

! 1-53 

lS-12 I 

1 1-52 

17-37 

i-r,i 

20-31 

1-.50 

17*52 

! 1-60 

17-54 1 

1-50 

14-18 

1-49 

17-45 

1 -49 

19-6 

1-47 

16-44 

1-47 

20 -38 

1 -46 

18-43 

1 40 

19 42 

1-46 

24-28 

j 1-43 

16-38 

1-43 

24-31 

1-48 

15-13 

1-42 

18 44 

1-40 

16-21 

1-39 

23-25 

1-88 

18-2 

1-38 

15-34 

1-86 

14-17 

1-36 

17-,55 

1-36 

17-40 

1-84 

17-84 

1-34 

17-20 

1-33 

17-13 

1-32 

13-14 

1-31 

14-49 

1-31 

21-54 

1-81 

18-52 

1-30 

18-20 

1-28 

16-8 

1-27 

10-16 

1-27 

15-45 

1-26 

17-40 

1-24 

12-89 

1-28 

15-34 

1-88 

16-23 

1-82 

16-16 

1-22 

16-89 

1-18 

11-84 

1-18 

16-28 

1-18 

15-85 

M8 

16-8 

1-13 

15-46 

1-G 

15-47 

1-S 

15-84 1 

. 

1.4-88 J 

1-6 

1^1? 

1-2 , 



Juke. 1!>J0.] JOURNAL OF AGRICULTURE, W.A. 23^ 


KAINFALl. HGCOKUS FOR RATEHAK' f;UI'. 









Tseful Bains. 





Total 


Jail. 

Feb. 1 

Kar. 

Apl. 

!May 

Jiie. 

.Tly. 

Aiig. 

Sep. 

Get. 

, Total. 

Nov. 

Dec. 

for 

Year. 

Giiowangt'niji 


135 . 

12 

32 

303 

309 

1251 

123 

150 

79 

1,087 

282 

32 

1,618 

Borden 

19 

119 ! 

23 

39 

198 

' 261 

99 

106 

159 

119 

942 

3.30 104 

1,576 

Clare- Vale . . . 

(15 

48 1 
94 

85 

12 

241 

! 328 

181 

122 

35 

10 

917 

107 

NU 

1,234 

Fonnby Sidiiii? 

80 

17 

26 

291 

263 

106 

129 

147 

85 

1,021 

292 

28 

1,508 

OiiRerup 

32 

37 

30 

26 

192 

318 

92 

104 

202 

9.5 

1.003 

453 

74 

1,656 

Clear Hills . . . 

7 

13fi 

11 

43 

306 

289 

86 

81 

129 

74 

965 

* 

* 

* 

Lake Grace , . . 

29 

47 

88 

18 

215 

332 

161 

125 

72 

21 

926 

234 

6 

1,348 

Koobabbie . . . 

1 

215 

10 

Nil 

373 

. 333 

131 

78 

10 

50 

975 

55 

9 

1,266 

Wolverden . . . 

2 

91 

4 

3 

435 

335 

114 

1,59 

29 

10 

1,082 

108 

Ni 1 

1,236 

Anielup 

6 

(W 

30 

63. 

219 

j 312 

128 

113 

188 

107 

1,067 

567 

54 

1,851 

Three Sprintrs 

Nil 

(>2 

11 

Nil 

330 

409 

124 

147 

25 

20 

1,055 

108 

Nil 

1,236 

Moulvliinin^... 

25 

56 

70 

20 

260 

. 307 

124 

103 

123 

65 

982 

319 

9 

1,481 

TX>odlakine ... 

Nil 

162 

12(( 

3 

203 

; 322 

183 

130 

8 

28 

874 

217 

7 

1,383 

Tammln 

4 

1.32 

104 

, 11 

283 

i 412 

252 

121 

30 

32 

i 1 ,130 

no 

6 

1,497 

Bruce Bock . . . 

Nil 

55 

114 

1 7 

253 

312 , 

216 

120 

21 

41 

1 963 

223 

3 

1 ,365 

Kellerberrin ... 

3 

116 

140 

i 5 

277 

i 368 

278 

101 

38 

45 

! 1,107 

173 

4 

1,548 

Vandanookn... 

Nil 

58 

25 

; 7 

: 415 

; 536 

205 

1 207 j 

48 

18 

' 1,429 

131 

1 

1 ,651 

('arnamah ... 

2(i 

113 

22 

i ^ 

352 

42.5 

214 

: 121 

:’.r. 

24 

■ 1,171 ; 

118 

NU 

1,458 

Nunf^arJn 

4 

144 

87 

' « 

279 

1 249 i 

104 

■ 86 

14 1 

.55 

787 1 

225 

Nil 1 

1,255 

Waddy Fnre<t 

Ml 

197 

12 

3 1 

307 

: 320 

148 

92 

30 1 

56 

953 i 

64 

Nil 

1,229 

Kuliu 

:m 

26 

134 

40 I 

240 

; 371 

190 

122 

24 ; 

25 . 

972 : 

327 

1 ! 

1,636 

Burracop]iiii . . . 

19 

181 ; 

11.3 j 

1 ^ I 

409 

277 

9.3 

68 

24 i 

65 i 

936 : 

3.58 

4 : 

1,616 

Talfforiiinit 

Ddwns 

14 

129 , 

84 1 

1 Nil 

1 

399 

, 269 

70 

68 1 

14 1 

72 

892 ' 

204 

Nil 

1,323 

(-’orrijtin 

2X 

24 

133 

1 13 , 

318 

439 

183 

104 i 

;•(} i 

' 24 

I.II8 ' 

253 

14 , 

1,583 

Opllvle 

Nil 

45 

188 ! 

! Nil I 

I 472 

i 410 

119 

165 ! 

47 ! 

52 

1.265 i 

34 

Nil ■ 

1,532 

Mcckeriun . . . 

2 

'6.3 

no ! 

! 3 ! 

i 250 

429 

250 ; 

141 1 

36 , 

90 

1.196 i 

63 

3 

1,490 

Mnkinbnditi ... 

4 

* ' 

80 

1 Nil 

i 291 

193 

66 

62 

11 ' 

87 ! 

710 

199 

NU 

• 

Kukerlii 

15 

64 ; 

91 I 

1 50 

i 334 

■ 406 

230 1 

1 228 . 

115 i 

72 , 

1,394 1 

562 

10 

2,186 

Hound Hill . . . 

. 32 

226 

60 


' 322 

.528 ; 

245 1 

1 189 : 

20 1 

108 : 

1,407 : 

72 

Nil 

1,799 

Shackletoii ... 

21 

81 ! 

120 

3 

315 

i .327 

213 1 

' “'l 

25 ! 

20 ! 

991 

214 

11 ' 

1,441 


* imt sivailabip. 


Note— A(l<^rc^*^. 

.\<‘ar<‘st lletuirliicj; 
Station. 

Afldrcsj . 

Neartst Bui »r.! 
Station. 

Toninpiii) 

Giifferu]) 

Southern Brook 

Meckerlng 

Soiitli Carolina 

( :lar« Vale 

( ’o<mnv 

Koobabbio 

(iooinnrlti 

I'alllrmp 

TalRomlne Dov\n< 
Clear Hills 

1 inlarra 

Wolvenlen 


It is gratifying to all concerned, and particularly to the donors of the 
valuable cup, that the competition i*reated such widespread interest and 
terminated so successfully. 


The total area haiwested by the 87 competitors was 47,143 acres for a 
total yield of 875,217 bushels, and an average of 18 bushels 35 lbs. per acre. 

The results of the competition are enhanced by the fact that they show 
two State official records created in our Centenaiw year. ^ 

Both records were made by the winnei' and are: — f 

1. The highest average yield per acre from the total stripped area 
(279 acres) on the farm, viz., 36 bushels 41 lbs. per acre. Pi’evious records 
31 bushels 39 lbs. (P. C. Neville, Yandanooka, Diet. Chall. Shield Wheat 
Yields Competition, 1928-29), and 26 buidiels 56 lbs. (T. Richards, South . 
Caroling, Wheat Yields Competition, 1925). 

2. The highest average acre yield per inch of rainfall (Ist May to 31st 
October inclusive), viz., 3 bushels 22 lbs, per acre per inch of rain which fell 
during the conventional growing period. Previous record 3 bushels 19 lbs. 
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(T. Richards, South Caroling, Wheat Yields fompetition, 1925, 801 pts. 
during: g:rowing period). 

A special feature of this competition was the endeavour to eliminate the 
advantages due to climatic conditions. This, however, did not entirely even- 
tuate because the rainfall (as disclosed the records) favoured tho>e com- 
petitors located in the Southern districts. The crops in these districts were 
benetited by the copious rains which w’cre experienced throughout the w’heat 
belt in November, which month is not included in the conventional grouping 
period (1st May to 31st October). The seasonal rains began early in May 
and favourable conditions continue<l until the end of June. During July 
the rainfall was scanty, but no alarm was felt. The lack of rain in August, 
how^ever, gave cause for anxietv. At the end of that month the crops showed 
signs of diwstress, and, as tlie adverse conditions continued dining St'pternber, 
the position ivas Meived most seriously and it was feared that ^ the ‘reason, 
which was more promising during the early part, would end with di-»astrous 
results. Tn October belated rains were experienced in some parts of the 
wheat belt. In the early districts where this rain fell it was too late to be of 
any use. In the Southern and other late districts, further late rains weiv 
experienced even as late as November. 

The rainfall and other climatic conditions, which prevailed in some dis- 
tricts during September and October, and in others during July and August 
also, were such that the maturing of the crops was hastened, and in conse- 
quence, the November rains w^ere too late to be of any benefit to them. In 
fact, in some cases, harvesting operations were about to commence at the 
time of these rains. Despite the advantages the wdnner and others gained by 
the beneficial rains late in the season, their performances are meritorious, but 
there are other comiietitors whose performances, in view of the scanty rain- 
fall and other adverse climatic conditions prevailing during September, 
October, and in some cases also in August, are none the less praiseworthy. 

Although adverse conditions prevailed throughout portion of the grow- 
ing period, the excellent average yield of 18 bushels 34 lbs. was obtained. 
This is most encouraging and shows that sound farming methods are being 
practised and again emphatically indicates that the State average of 10 to 
12 bushels is below what can be expected when sound farming methods are 
adopted. 

The accompanying map of the W.A. Wheat Belt shows the locations of 
the competitors. The detailed figures for each district show the highest in- 
dividual yield and the average yield for all competitors in that particular 
district. 
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^BLACK SPOT^' OR "SCAB^ OF APPLES AND PEARS 
IN WESTERN AUSTRALIA. 

H. A. Pittman, B.Sc. Agr., 

Plant Pathologist. 

Although the disease known as ^‘blaek apot^^ or ‘^seab^’ of pears (caused 
by llie fungus I'enturm pirina, Aderh.) has been present in Western Aus- 
tralia for many years, and has, for the last decade or so, annually caused 
considerable reduction in the quantity and quality of the pear yields of very 
many of our orchards, the related disease on the apple (caused by Venturia 
imequalts, (Cke.) Wint.), has, up till the i)resent, been quite unknown. 
This fact, combined with the absence of todlin moth (Laspeyresia pomonella, 
L.), has made the life of the Western Australian apple grower, from a 
si»raying point of view, at least, a particularly easy one. 

Western Australian apples have always been noted, inter alia, for the 
clearness and brightness of their skins: and this desirable brightness, absence 
of surface blemishes due to *Vcab^’ or codlin moth, greater nearness to the 
market, and greater average maturity at picking time of Westeni Australia’s 
1‘ruit in contrast to that from some of the other Australian States (2), hax e all 
contributed to establish our a])ples in a particularly high })lace in the estima- 
tion of English and Continental buyers. It i.s very fervently to be hoped that 
this state of alfairs will long continue, but, with the outbreak of “apple scab’’ 
within our borders, a rather serious blow may w’ell have been struck at the 
easy continuance of the high standard of excellence of much of our apple crop. 


HISTORY OF “BLACK SPOT” OP APPLES IN WESTh^RN 
AURTHALTA. 

In 1902 McAlpine (8), writing on “Black Spot of the Apple” stated, — 
‘‘It has! made its appearance in all the Australian States and seems to thrive 
well Avherc the climate is neitlier too hot nor too dry.” By implicathm, there- 
fore, McAlpine stated that “black spot” was ])resent in Western Australia 
as early, at least, as 1902. Whether he was guilty of too hasty a generaliza- 
tion, or whether the disease actually was present here at that time and later 
on died out, we at ])resent have no reliable means of telling. Certain it is 
that the disease has not been known to officers of this Department, during* 
all the years apples have been grown in Western Australia, until April of 
the present year, and until then not a single apple tree in the whole State had 
ever been sprayed, to the Department’s knowledge, for its control. 

In 1925, Mr. W. M. Came, at that time Economic Botanist and Plant 
Pathologist to this Department, writing on “A Preliminary Census of the 
t^lant Diseases of South-Western Australia” (1), made the following inter- 
esting r^arks in connection with certain previous records of fungi in 
Western Australia published in the writings of various authors, including* 
McAlpine, viz. : — ^“The writer has considered it advisable to omit some of the 
:^£erences therein given, while others have been somewhat doubtfully in- 
cluded. These reinarks apply to important diseases of economic plants which 
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are unknown to the field officers of this Department and to the writer. 
If they do occur they are certainly not of economic importance in this State. 
Such diseases include Apple Scab (Venturia inaeqmlis) , . 

On page 32 ot* the Empire ixiarkctiiig Board Special Report No. 3, 1928, 
occurs the following statement under the heading* “TenfM/m inaequalis — 
Scab or Black Spot^^ — “IVuit showing signs of scab injury wa^ not ob- 
served until half-way through the season, when it was first noticed on Tias- 
manian Sturmer Pippin apples. Later it was seen on Western Australian 
fruit.’^* 

This statement led to a communication on the matter dated 5th June, 
1928, by Mr. Came to the Secretary of th(‘ Empire Marketing Board, in 
which it was pointed out that the disease was not known by Departmental 



Fig. 1. — Cleopatra apples from Manjiiimp badly affected with “Black Spot” 
or “Scab” due to Ventriria waeqnalis. 

Photo, hy Author, 

officers to be present in Western Australia, but that full details of the fruit 
concerned would be welcomed so that the orchard and the trees affected could 
be located. The Secretary, in reply, regretted that the particular information 
required could not be supplied, as the apples in question had been examined 
by ji mycologist no longer in the service of the Board, and it hai been impos- 
sible, in the absence of his personal notebooks, to tface the name of the 
grower or growers concerned. 

On 4th Aprtt' df tthis year 'a small number of Cleopatra apples badly 
^eeted ^^turia inaegudl^ Fig. 1) were brought to this office by 

■ .V v * The italics are- nime.^H.A,P. 
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Mr. J. Ramage, of Paterson & Co., Perth, from Manjimup, this constituting 
the first unquestionable record of the disease in Western Australia. The 
fungfus was in a very active condition, each of the lesions being covered with 
thousands of the very typical, greenish-brown, spores of the Fitsidadium 
stage. (See Pig. 4.) A visit to the district by the Director of Agriculture 
(Mr. G. L. Sutton), the Superintendent of Horticulture (Mr. G. W. 
Wickens), and the writer, on 8th April, revealed that the fruits on about 
a dozen Cleopatra trees, well inside the boundaries of a single orchard, were 
seriously affected; several smaller lesions being also found on a few Granny 
Smith fruits, and numerous, newly-formed, lesions on the leaves of a large 
number of trees of various varieties in the vicinity of the badly-affected ones. 
No othei* orchards in the district were found to be affected, but on 29th 
April a number of Granny Smith apples from an orchard at the Poron- 
gorups, about 100 miles away, w'ere also received at this office, and found 
to be affected with the Fusicladium stage of the scab fim^s. In both in- 
stances rigorous spraying and other measures were immediately taken in an 
attempt to wipe out the disease, and every effort is now being made by the 
Superintendent of Horticulture and his staff of Orchard Inspectors to 
determine if other orchards are affected, so that further measures appro- 
priate to the situation may be at once instituted. In view of the fact that 
the majority of the young apple trees for planting in Western Australian 
orchards have always been obtained from Victoria, in which State the dis- 
ease has long been serious and widespread, it is rather surprising that the 
apple-growing industry of this State has for so long remained free of this 
disease, which is held by many authorities to be, perhaps, the most serious 
of all apple troubles. 

In view of the comparative dryness of the summer conditions of the 
main apple-growing districts in Western Australia, the disease, should it 
prove to be impossible of eradication, will probably never be as serious here 
as in, say, Victoria and Tasmania, where the summer humidity is, on the 
whole, much greater than in our main apple-growing districts. Nevertheless, 
as can be seen from the i^hotogiaphs of affected apples from Manjimup 
(Pig. 1) and the Porongorups (Fig. 2), the disease, when uncontrolled, is 
capable of causing ^ery considerable damage. It therefore behoves all 
growers to be on the watch for the first sign of the trouble on their proper- 
ties, and then immediately lo take all the necessary steps to control the 
disease and prevent it ever reaching a serious condition. As a matter of 
fact, preventive measures in the form of spraying, etc., would seem very well 
worth while in the case of orehardists situated at all close to the two present 
places of outbreak. 

This article is written with the chief object of calling attention to the 
seriousness of the disease, the symptoms by which it may be recognised, and 
the control measures, by which, if they are conscientiously carried out, the 
disease, which is quite a controllable one, can be prevented from ever seri- 
ously detracting from the quality or quantity of the great bulk of Western 
Australia’s apple crop. 


DISTRIBUTION AND ECONOMIC IMPORTANCE OF APPLE 
“SCAB” OR "BLACK SPOT.” 

"Black spot” or "scab” of apples has now been recorded from all the 
States of the Commonwealth. It occurs also in England, on the Continent 
wherever apples are grown, in North Ameriea, South Africa, and New 
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Zealand. Indeed, its distribution seems to be almost as wide as apple cul- 
ture, a fact which is not surprising, if the contention of certain writers, that 
it occurred on the wild parents of the apple, be true. Wherevei* it occurs it 



Fig. 2. — Qrahh^ Smith apples from the Porongorpps affected with ** Black 
or to Vfintwria inaequaUs, The AmaU size of many of the 

leidons is due' to the fact that much of the infection occurred when the 
apples weiit hlmost fully grown, and only a short time before the photograph 
s||ae takeih.:; '' 

' jphoio. Author, 
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is mucii more serious in cool, moist climates than where the spring and sum- 
mer climate is usually hot and dry, although even there it may do enormous 
damage in the occasional seasons favoui*able to its development. 

Heald (7) states that in the United States of America the aymiml loss, 
even on the most conservative estimate, runs into millions of dollars, and that 
in Australia the average annual loss per acre has been estimated at nearly 
£10. In the State of Montana in U.S.A., in the years 1911 and 1912 the 
disease caused a loss of 15 per cent, of the crop. These few figures will 
indicate that the disease is not to be lightly regarded. It is, indeed, by many 
authorities considered the most serious apple trouble. Cunningham, for 
example (3), in referring to the economic importance of the disease in New 
Zealand, states that, ^‘Black spot is the most serious apple disease with which 
the orchardist has to contend, as it nf>t only weakens the tree by damaging 
the leaves, but reduces the market value of the fruit through the development 
(»f disfiguring s])ots, scabs, and cracks on the epidermis (skin). In cases of 
severe infection the crop may become a total loss, owing to the developing 
fruits being so damaged as to fall to the ground at the time of setting or 



Pig. 3. — Left — Rotrie Beauty apple leaf showing early stage of infection with 
the black spot^^ fungus. Eight — An old Jonathan leaf carrying winter 
spores (ascoepores) of the black spot’^ fungus in perithecia embedded in the 
dead tissues. 

After J, Farrell, Viet. Journ, Agric.f 1919. 


shortly after. As a result of fruit infection loss may be caused in four 
ways: — (1) The fruits may fail to set owing to being killed outright by the 
fungus; (2) young fruits may fall to the ground; (3) fruits may become dis- 
torted, badly stabbed, or cracked, and thus be rendered unsaleable; (4) the 
quality of the fruit and its keeping properties may become impaired by the 
development of disfiguring marks on the surface.^’ 

•^In the last case the disease does not result in the rotting or breaking 
down of the tissue of the apple, as is the case with bitter-rot and other 
similar fruit-rotting fungi. On the contrary, the most noticeable effect may 
be a mere superficial disfigurement of otherwise mature and healthy fruit; 
nevertheless, this defect in quality is often enough in itself to render a large 
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portion ol' a (M’op nnsaleahle. Serioufi as this may be, it is by no means the 
worst feature of black spot; in several ways it may direetiy re<lu< 5 e the 
quantity of fruit. This aspect of the disease is more liable to pass un- 
noticed, but it is immeasurably more disastrous in its results. Black .spot 
thus affects the quantity as well as the quality of the output — the tAvo factors 
on which the profit of the orchardist depends.^’ 


LIFE HISTORY OF THE APPLE “SCAB” OROANISM, AND ITS 

EFFECTS OX APPLE LEAVES, SHOOTS, AND FRUITS. 

‘^Black Spot” or “Apple Scab” is caused by a fung:us known .sci(m- 
tifically, in the sexual or ptrfeci statue, as Venturia maeiiualis, (Cooke) 
Winter, and in the non sexual condition as Fusicladium denUnticum , (W^al.) 
h'(d. The disease is caiuied over from year to year almost entirely ))>• means 
of infected leaves, Avhich, on fallinfr to the ground in the autumn, harbour the 
fungus Avithin their dead tissues, ami. in doing so provide it witli the nourish- 
ment required to produce large (pmutities of fungus seed-bodies, oi* spores, 
during the winter months. These spores (called aseos pores) are produced 
in thick-Avalled, llask-like, fungal-structures known as perifhccia, each of 
Avhich, as indicated in Kignie 6, lies snngly buried in Ihc tissue, of a rlead 
leaf. These peritheeia, which are each only about the diameter of a 
stop” on this page, (d) are gradually formed by the fungus during the pa.s- 
sage of the Avinter months, and a very large number may be foimed within 
the tissues oJ* a single leaf. (Lig. d.) Each perithecium eveulually comes 
to contain many thousands of spores, each spore being produced, along with 
seven others, in a little sac-like envelope known as an aseus (see Fig. 4). 
Each spore or fungus seed-body is divided into two compartments, or cells, 
of which the top one is somewhat shorter, but broader near the base, than the 
other. Noav the time taken for the production and maturation of these 
ascospore.s is such that, giA’^eu normal climatic conditions, the ascospores are 
just about ready to b(* .set free to fend for themseh’es, and restart the dis- 
ease, at the very time that the apple trees are bursting forth into leaf and 
blossom. A\ hen, then, the mature perithecia^ in the* dcfid leaves on the ground 
below the trees, become thoroughly moistened by the occurrence of a shower 
of rain, or in any other manner, “the perithecia and certain portions of the 
asci swell to such an extent that the enclosed asci are subjected to consider- 
able pressure, thus forcing out their contained ascosjmres through the 
perithecia, into the air. So great is the pressure developed by the swelling 
of these hygroscopic- (water-absorbing) t-ortioiis that the entire perithecium 
sometimes is shattered, asci and spores being ejected into the air Avith con- 
siderable force, the embedded base of the perithecium alone remaining in the 
leaf-tissues. Not only is abundant moisture essential for the discharge of the 
ascospores, but it must also be present on the leaves before an aseospore 
can germinate or its infeetion-hypha (‘^fungus-root”) pierce the cuticle 
(le.f the transparent rubber-like covering of tht skin of fruit, blossom, shoot, 
or leaf).” (;k) 

On germination each cell of an aseospore produces a narrow^ 
tube called a germ-tuhe (or infectioH’hypha), which4s-capable Orf infecting 
the surface of a leaf, blossom, fruit, or young twig whenever the proper 
conditions prevail (1(1). “Considerable moisture in the form of rain or 
heavy f(^ i.s a req^nsi^. for spore germination and infection. In goneral,. 
icooi, wet weather ts conducive to the gm-mination of the spores and infection 
bf the host. On the .other hand, 4iot, dry weather is imfaA’Ourable for the 
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spread of the disease. If very dry weatlu*r prevails for a few weeks during 
the time of blossoming and unfolding of the leaves, there is little opportunity 
for the primary ascospore infections to occur, and there Avill be few conidia 
(spores produced during the growing periud ) for secondary infeetion.^^ 
(Owens, 1928) (10). 



Fig. 4. — Stages iu the life history of the ‘‘apple scab’^ fungus, V'entwria 
inaequalis : — 

A. Portion of a section through a ‘ ‘ scab ’ ’ spot on an apple fruit, showing 

the fungus forcing up the cuticle of the epidermal cells and pro- 
ducing a number of greenish-brown, oonidif. 

B. Two spore-producing structures {conidiophorea ) with a conidium at the 

tip of each, 

0. Four conidia in the process of gerniinatioii. 

D. Section of a dead apple leaf showing a pcHihecium of Venturia 
inac<iiialiif embedded in the tissues. 

Two mei with ascospores inside. 

F. Astmpores* (After Longyear, from Stevens’ “The Fungi which cause 
Plgnt l>isease.’0 



JOURNAL OF AGRICULTURE, W.A. 


[jui^E^ in:to. 


From t,h€ primary infections caused in the spring by the ascos pores, 
subsequent infections may be brought about during the remainder of the 
season by means of a special type of spore known as a conidinm (plural 
conidia) (see Fig. 4). These conidia may be formed, after the passage of 
several weeks time, in eiiomious numbers on any tissue infected by the 
fungus. When seen under the microscope they are greenish-brown in colour, 
somewhat tooth-shaped (being broader at one end than the other), andi 
sometimes divided by a transverse wall into two separate cells. (Fig. 4.)‘ 
They may be cari’ied away by wind, or rain, to other leaves, flowers, fruit-s 
or shoots, on which, in the presence of abuiudant moisture, they may ger- 
minate, as indicated in Fig. 4, within a few hours of becoming mature. Ry 
means of a germ-tube they may then penetrate the cuticle and give rise to 
further lesions. In mass, the conidia^ which constitute the only type of 
spores produced on living tissues, appear blaCk, and thus give the intense and 
characteristic blackish colour to infected areas on leaves, blossoms, fruits or 
shoots, when in the spore-producing condition (Figs. 1, 2, 3, 5, 7, and 9). 
It is this conidial stage of the fungus which is known as Fusicladium 
dendriticum; the perfect or sexual stage, produced in the tissues of dead 
leaves, being the Venturia form of the organism. 


EFFECTS OF THE “AI^PLE S( AH’* FUNOTTS ON LEAVES. 

BLOSSOMS, FRUITS, AND SHOOTS. 

Symptoms of ‘‘scab’^ upon the leaves may be of two distinct types. The 
more common type takes the form, when young, of more or less circular, 
greenish-brown, or greyish-green spots with a very much branched and tree- 
like structure, readily discernible under a lens, at the margins. Later in 
the season, the spots, under favourable conditions, may^ produce, large num- 
bers of spores, and in this condition they ai)p€ar olive-gieen or almost black 
(Figs. 3 and 5). As the spots become larger they often blister up, and the 
dark, velvety surface then becomes smoother, duller, or sometimes shining 
and graphite-like in colour, as the spores are rubbed, washed, or blown aAvay. 

In the other type of leaf infection the fungus spreads in a very diffuse, 
or indefinitely-outlined, manner, over the tissue of the leaves, giving some 
what the impression of a kind of sooty-mould, although the fungus is veally 
below the cuticle and not abo\ e it as in the latter case. This type of lesion 
is most common on the bottom sides of the leaves, and tends to follow along 
the direction of the main veins. 

. Both these forms were seen by the author in the case of the outbreak at 
Manjimup reported above. “When the scab spots are abundant or -when the 
diffuse form is severe there may be more or less reduction in the size of the 
leaves with curling and distortion. In the severe diffuse type much leaf 
tissue is killed and the affected leaves or portions of them may appear as 
if scorched or burned . . . Th^ diseased areas may appear ^n either 

surface of the leaves, but the earliest infections are most frequently upon 
the lower surfaces^^ — (Heald, 1926) (7). 

Oni the fruits the scab lesions ffrst become obvious ais small, brownish 
dr black, irregular or circular spots withput any break in the skin. With 
increase in the siae of lesions the cuticle, or transparent ruhbmr-like coat- 
ing over th^ Jrst layer of ceils^ becomes ruptured (sfe Figs.’ 4 and 7), and 
the interior of ^ teio then i^peers velvety and dark brown, or i^niost 
^withj considerably frayed and tom, silrery^white. 
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margin, which is the ruptured eutiele. Tiiis silvery-wliite and much lacerated 
cuticle can often be seen in the early stages with the naked eye, but it is, of 
course, much more readily distinguished with a hand lens. Under the lens 
the centres of newly-formed, smallissh lesions, often have a mottled silvery- 
white and black appearance, due to the alternation of black patches of spores 
and pieces of ruptured cuticle. Many of the fruits infected in the early 
stages (see Fig. 8) fall to the ground, but large numbers may persist on the 
trees. In such a case many of the infected apples will become badly dis- 



Fig. 5. — Black spot’^ or “apple scab” lesions on apple leaf. 

After Mason, **8prayinff, Dusting and Fumigating of Plants." 

torted (Figs. 1 and 8), owing to the more rapid rate of growth on the part of 
the heaUhy portions giving an unsymmetrical development. With increase 
in the size of the fruits and the lesions, the centre parts of the diseased areas 
often become bare, corky, and somewhat cracked or fissured, the edges of each 
lesion still, however, remaining infected and dark in colour, owing to the 
continual production of spores (Fig. 9). It is this phase of the disease which 
has giy^ rise to the common name ^‘apple scab/’ Once the centre of a fruit 
lesion has become hard and corkv. anv further increase in the oTAwth of fhA 
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still healthy portions of the fruit may lead to the development of very large 
and unsightly eraeks in the diseased area (Fig. 8). VVhen fully-grown, or 
almost fully-grown fruits are infected very late in the season, the lesions 
usually remain small, and the centres rarely become bare and corky. (Pigs 2 
and 9). If apples recently infected with the scab fungus, or bearing conidia 
on their surfaces, are placed into cool or open storage, lesions may develop 
in the store.* 

In the case of blossom infection, lesions may appear on the flower-stalks 
{pedicels), petals, calyces, or young fruits. The lesions may be many and 
small, or of a diffuse and spreading nature. As a result of blossom infection 
there may be very considerable reduction in the amount of fruit set, besides 
great reduction in the quality of much that persists. 

“Scab’^ lesions on the twigs are stated to be conflned to the bark of one- 
year old shoots (Heald, 1926) (7). Young lesions on the twig^ are very 
similar in appearance to those on the fruits, showing I he central spore surface 
bordered by the unlifted epidermis (skin). Latei in the season, the spores 
may disappear and th(? bark show a more scaly character, due to' the peeling 
of the bark in flakes. . . . The twig lesions may be few and scattered, 
and thus may be easily o^’erlooked, or they may be so numerous as to coalesce 
and produce more extended affected areas^* (7 ). The lesions on the shoots 
may play a part in carrying the disease over from season to season, where the 
winter conditions are mild, as they may, under such conditions, produce a 
fi*esh crop of conidia in the following spring. 

VARIETIES AFPEOTED. 

So far, only ^^Cleopatra” and ‘‘Granny Smith” apples have been found 
affected in Western Australia. Thomas (11) in Tasmania in 1925, stated 
that, “In genera], the least susceptible varieties are those that blossom late in 
the season, such as London Pippin (Five Crown), Worcester Pearmaiii, 
Winter Majetin, and Geeveston Fanny, whih:t. amongst the worst affected 
varieties are Cleopatra, Scarlet Pearmain, and Delicious.” 

Darnell-Sinith and Mackinnon (5) in New South Wales in 1915 gave 
lists as follows: — “Among those that appear susceptible are: — Ben Davis, 
Cleopatra, Delicious, Esopus Spitzenburg, ^ravenstein, Irish Peach, Maiden’s 
Blush, McIntosh Red, Dunn’s (Munroe’s) Favourite, Newtown Pippin, 
Northern Spy, Pomme de Neige (Fameuse or Lady of the Snows), Ribston 
Pippin, Rokewood, Scarlet Nonpareil, Stone Pippin, Sturmer Pippin, 
Twenty Ounce, Winesap, Winter Pearmain, and Yates.” 

“Those apparently least affected are: — ^Alexander, Baldwin, Cox’s 
Orange Pippin, Duchess d’Oldenburg, London Pippin (Five Crown), 
Grimes, Hoover, Jonathan, Reinette de Canada, Rome Beauty, Eymer, 
Statesman, and Wealthy.” 

1 have been unable, in the time available before going to press, to locate 
any later Australian lists. 

“BLACK SPOT” OR “SCAB” OF PEARS. 

The dis^t^ known as “black spot”, or “scab” pears (J^g. 11) has been 
present in Australia .for many years, and has annually caused' eon* 

sidcrable reduction in the quantity and quality of tlie yield in many orchards. 
So amons Kits been losur imixsed by the disease to many growers in the 
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Albany, Mount Barker and Bridgetown districts, for example, of recent 
years, that many have spoken quite seriously of uprooting their pear trees if 
a better state of affairs does not soon prevail. It may as well be stated, here 
and now, that there is no need to go to any such extreme lengths, or to take 
such a pessimistic view of the situation, as ‘^pear seab,^’ like “apple scab,” is a 
readily controllable disease, if the growers will only tackle the job in a 
determined and aggressive way and go the light way about it. Control 



Fig. 6. — renturia inarq'uaUa on apple leaf. Section 
through a perithecium embedded in a dead leaf, showing 
the asci and aacospores. After the drawing by Elsa 0, 

Horn in Owen*s Principles of Plant Pathology.* * 

measures are given below, which, if conscientiously carried out, will, in the 
future, undoubtedly reduce the present dominion, pomp, a^id power of the 
pear scab fungus, to a mere vestige of its former glory and exalted condition. 
The very indifferent control of “black spot” or “scab” of pears which many 
growers have obtained in the past, has been due, to sojne extent, at least, to 
the faet that most of our pear growers are, really, to a much greater extent, 
growers of apples, and as the pear fungus does not attack the apple trees or 
fruits, many powers have tended to rely more and more on their apples to 
return them cheques, and have let the pears “slide.” A further contribut- 
ing faetor to the poor control of pear “scab” in many orchards has been the 
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fact that only one spraying, and nut a single oth(?r control measure, has been 
invoked in the fight against the pest. Now, although certain growers;, for 
example Orchard Inspector Fliutott' at Bridgetown, have obtained ^'ery satis- 
factory control of pear “scab^' with only one spraying of Bordeaux Mixture, 
6-(>-50 strength, at the “pinking stage,’’ other growers, and 1 have in mind 
particularly certain orchai-dists at Mount Barker, have decidedly not done so, 
even though they have, as they themselves put it, figuratively “slept under the 
trees to closely observe the development of the buds and blassoms, and spray 
exactly at the right tiino.^’ The life-history of the "‘pear scab'' fungus ( Ven- 
turis pirina, Aderh. — Vusicladium pirinnm, (hib.) Fcl.) is identical in all its 



Fig. 7. — Black Spot’^ or of apple due to Venivria inaequaliSf 

showing the silvery -white broken cuticle at the margin of the lesions. 
After Craig {from Stevens* ""Diseases of Economic Plants*’). (Some- 
what modified.) 


main features with that of the ""apple scab** fungus already dealt with. The 
two fungi are, however, although closely related, quite distinct, and the peoir 
fungus cannot attack the apple, or the apple fungus the pear. The only other 
important differerHie is that while infection of the shoots in the case of the 
apple is comparatively rare, in the case of the pear, shoot inf ection is much 
more frequent, and therefore much more important as a contributing factor 
in carrying the disease over from year to year. “The fact must not be lost 
sight of, however, that perithecia are produced abundantly on fallen leaves, 
and that produced therein infect the leaves apd fruits of the pear 

in the (Cunningham, 1925) (3.) 
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CONTROL OF THE “BLACK SPOT^^ OH “SCAB’^ DISEASES OF 
APPLE AND PEAR. GENERAL CONSIDERATIONS. 

As both the apple and pear “scab” organisms are so closely related, and 
their life-histories so similar, the control meahures to be taken for each are, 
of necessity, except for slight differences in detail, identical. 

In each case the main reliance must be placed on systematic, routine 
spraying, but certain auxiliary practices will, when intelligently carried out, 
assist materially to reduce each of these diseases to comparatively negligible 
amounts. 

The harm done to any phase of rural industry by such diseases as apple 
and pear “scab” is usually not attributable to any lack of suitable control 
measures, but to the fact that, in many cases, only a small proportion of the 
growers can be induced to (rarry them out efficiently ; and in this, rather than 
in the actual outbreak of apple “scab” itself, for example, lies the only serious 
menace to the continued high standard of our apple-growing industry, should 
the disease succeed in exceeding the geographic limits to which, at ])resent, 
it appears to be confined. Apple “scab” need hold no terrors for the fruit 
growers of Western Australia, if it is only intelligently and aggressively 
combatted. Western Australia has, indeed, been singularly fortunate to have 
remained for so long free from this disease, which, as stated above, is prac- 
tically world- wide in its distribution and occurs almost everywhere apples arc 
grown. In all the other Australian States, for example, the disease has been 
'known since, at least, 1895, and in Victoria it was recorded as early as 1862 
(8), and has been more or less satisfactorily contended with by apple growers 
ever since. The dry summer climate of much of our apple-growing territory 
will alone do much to prevent the disease ever assuming overwhelming pro- 
portions, and the control measures indicated below should reduce it to a 
comparatively negligible amount. 

Owing to the widely scattered nature of many of our apple-growing dis- 
tricts it is not to be expected that apple growers will take spraying measures 
against the disease until it actually appears on their individual properties, 
except in the case of orchardists in the immediate vicinity of the two present 
outbreaks, but all should be on the watch for the trouble, and then at the first 
sign of infection immediately notify this Department and take such steps cts 
may he appropriate to the time of the year, extent of the outbreak, and so 
on, to prevent the disease ever getting a firm hold. The importance of this 
last point cannot be too strongly emphasised. 

Growers on whose properties apple “scab” is not yet present should do* 
everything possible to prevent the disease entering their boundaries, by refus- 
ing to permit relations, members of their families, etc., to bring apples from 
other orchards or shops on to their properties. If it is necessary to obtain 
bud-wood, young trees, etc., from any other orchardist, care should be taken 
to first ascertain that the other orchard is, so far as can be ascertained at the 
time, quite free of the disease. In spite of all these precautions, however, the 
disease may be introduced, as the spores may be carried long distances by 
wind. 
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DETAILS OF CONTROL MEASURES FOR “BLACK SPOT” OR 
“SCAB” OF APPLE OR PEAR. 

1. Where the disease is bad, after the fruit has been gathered iu the 
autumn, and before the time when the majority of the leaves normally fall 
from the trees, give a good spraying with Bordeaux Mixture, 5-4-60. 

There is often a renewed activity on the part of the fungus in the autumn 
when the cool, damp, or dewy weather starts (as at Manjimup and the Porou'< 
gorups this year), and a good spraying at this time of the season will prevent 
infection of many still healthy leaves, and will therefore greatly reduce the 
numbers of ascos pores to be contended with in the following spring. Any 
fallen leaves below the trees should also be sprayed. 

2. As soon as practicable in the autumn, plough the fallen leaves dnder 
the surface, setting the plough to bury them as deeply as possible without 
unduly injuring the root systems of the trees. Where the plough cannot 
reach, have the leaves either raked up and burnt, or deeply dug under. The 
idea of this is to cause as many leaves as possible to rot away before the 
spring, and to secure that many others shall j‘emain buried when the neces.sary 
cultivation is given at that time. The object of bui’ying the leaves as early as 
possible is that the warmer the soil when the operation is carried out, the 
more complete will be the rotting away of the leaves under the influencie of 
various soil organisms before the spring cultivation. It is vei’y certain that 
if every fallen leaf could be raked np and burnt in the autumn, there would 
be very little need for spraying or any other measures to control apple ‘•'scab,” 
owing to the fact, already reiterated several times, that apple “scab” is almost 
entirely carried over fi'om the autumn to the following spring in the dead 
apple leaves. Tlie same holds true, although to a somewhat lesser extent, in 
the case of “scab” of the pear. Li practice it is impossible to lake u}) and 
destroy every leaf, so that the best that can be done is to bury the leaves as 
deeply as possible in the autumn, and then to set the plough or cultivator to 
work several inches shallower in the spring, so as to avoid ah unduly large 
number of unrotted leaves coming to the surface at that time. (As a matter 
of general orchard practice a cover crop should, of course, be growm during 
the winter, to enrich the soil later on when ploughed in.) 

3. When carrying out the summer or winter pruning operations keep a 
careful lookout for lesions on the wood. Newly-formed lesions will only be 
found on new’ oi* one-year-old shouts. Shoot lesions are much more common 
on the pear than the aii])lt*. Prune out affected i>arts and burn. In this w’ay 
one of the sources of carry-over from season to season will be removed. 

Details of the spraying programme to be lulopted during the spring and 
Slimmer period arc given below. 


SPRING AND SUMMER SPRAYING PROGRAMME. 

In addition to the .above control measures: — 

1. Spray the trees at the ^^ddayed dormant/^ ^^greeh-tip,” or “spur- 
bnristmg’’ stage (Fig, 10) with Bordeaux mixture, 6-4-60, or Lime Sulphur 
1-16, to combat the aseospores which will, by that time, in a nomal season, 
be emerg^ from dead leaves on the ground. As stated in the seetion 
on "life of tie Fungus” if is the ascosporm fomed in the 4ead 
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leaves on tlu; groniicl that constitute the most iiiiportatit means (in the apple, 
at least) of carrying the disease over from season to season, and these must 



lie prev6nted from attacking the youn^ leaves, blossoms, and shoots as they 
develop in the spring. When spraying, spray not, only the tree, but thp 
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ground below and about also, as, in this way, many of the ascospores formed 
in the dead leaves are killed without ever reaching the tree (Curtis, 1924) (4). 

2. Spray the trees, and the ground beneath and around the trees at, or 
between, the ‘*pre-pink'^ (“open cluster”) and ‘^pink” stages (Fig. 10) with 
Bordeaux mixture 3-4-50, or Lime-Sulphur 1-35 to 40 for apples, and 1-35 
for pears. 

Under some climatic conditions, i.e., where the spring is cool and very 
moist, two separate sprayings, one at the ‘^pre-pink,” and another at the 
^^pink” stage are recommended at the above strengths, but provided that the 
^^delayed dormant” spraying has been given (and the importance of this can- 
not be too strongly emphasized), only one spraying during this period should 
be required under Western Australian conditions. The grower should note 
carefully that the second spray mg is considerably weaker th>an the first. In 
the case of apples sprayed with. Hordeattx mirture this point is exceedmgly 
important, as although Bordeaux is a better spray than lime-sulphur for con- 
trolling “black spot” or “scab,” it is very likely to russet the apple fruits, if 
used only a little too strong at this, or the next stage. I'o minimize the 
danger, a nozzle throwing only a very fine mist should be used at these stages, 
and although the spraying should be thoroughly done, every part of ‘the tree 
receiving its share, every attempt should be made to use just a little too 
little, rather than a little too much. Never hold the spray nozzle for any 
length of time in the same place so that the spray nins like rain otf the leaves, 
blossoms and twigs; the aim should always be to put just so much spiay on 
the plant that it will dry down without causing any appreciable drip from the 
tree after the operator has left it. In this connection the use of a spray 
spreader sUch as calcium caseinate at the rate of half to one pound per 59 
gallons of spray — whether Bordeaux or Lime-svl phur — is very strongly recotu- 
fnended. This matter is referred to at greater length below. It is also im- 
portant to remember that Bordeaux is much more likely to cause russetting on 
apples if applied during cool, moist weather, than if the weather is warm and 
dry at the time of application, 3-4-50 Bordeaux has no appreciable russet- 
ting effects on pears at any stage. 

3. At the “petal fall” stage (Fig. 10) spray apples with Boixleaux 
2-5-50, or lime sulphur 1-50, and pears with Boideaux 3-4-50, or lim6 sulphur 
1-50. The remarks made in the i^reeeding paragraph about moderation in 
the amount of spray applied, strength of spray and desirability of using a 
spreader, apply with equal, if not greater, force, at this stage. 

4. Under Western Australian conditions, further spraying will, in most 
districts and most seasons, in all probability, not be required. If, however, 
the season should turn out very moist 6nd cool, or there should be a long 
sequence of cool, dewy nights and foggy moimings, and for some i*easoii or 
other the diseases have not been checked, a further spraying with the strengths 
given under item 3 may be required ten days after, ^[petal fall/* xmd at 
monthly intervals thereafter until the onset of hot dry weather definitely 
precludes any further trouble from the diseases. 

SBhonldi lor at^ reason, spraying ever be required siKirtly before pick- 
ings the to use, eith^jp for apples or pears, is lime sulphur, 1^00., 
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The recommendations re spraying jriven above, are siiTnimirised in the 
following? table : — 


SPRAYING SCHEDULE. 

Fob the Control op “ Black Spot ” ob “ Scab ” op Apple and Peak, 


All sprays to be used with a spreader (See last section of article). 


No. 

Time of 
Application. 

Spray to use. 

Apple. j Pear. 

1 

“ Groen-tip,” “ Spur- 
bursting,** “ Delayed 
dormant ” 

Bordeaux .5-4-59 or 
Lime-sulphur 1-15 

Bordeaux .5-4-.50 or 
Lime-Sulphur 1-16 

2 

From “ Pre-Pink ” 

(“ Open-Cluster ”) 
to “ Pink ” 

Bordeaux 3-4-i60 or 
lime-Sulphur 1-35 
to 40 

Bordeaux 3-4-50 or 
LimcvSulphur 1-35 

3 

“Petal-fair* 

Bordeaux 2-^-50 or 
Lime-Sulphur 1-50 

Bordeaux 3-4-60 or 
Lime-Sulphur 1-60 

4 

Ten days later than 
“ Petal-fall, ” t/ re- 
quired 

Bordeaux 2-^-50 or 
Lime-Sulphur 1-50 

Bordeaux 3-4-.50 or 
Lime SuIjJiur 1-60 

5 

At monthly intervals 
thereafter, if required 

Bordeaux 2-5-60 or 
Lime Sulphur 1-50 

Bordeaux 3-4-60 or 
Lime Sulphur 1-60 

0 

Shortly before picking, 
if required 

Lime Sulphur 1-100 

Lime Sulphur 1-100 

7 

Autunm, after fruit 
harvested but before 
leaves fall, when die- 
ease hae been eerioue 
during the season 

^ Bordeaux 6-4-50 

Bordeaux 6-4-60 


Do not spray with Lime Sulphur if the temperature is above 75° K., or 
the sunlight is intense. Spraying Avith l ime SLli>hur is best done during dull 
weather or during the morning or afternoon, and not during the heat and 
glare of the middle of the day, a.s under su(5h circumstances a considerable 
amount of leaf- and fruit-fall may, at times, result. In this connection it 
should be pointed out that Lime Sulphur is much more likely to cause damage 
if it folloAvs the use of Bordeaux Mixture earlier in the season, than if Lime 
Sulphur has been used from the beginning. If Lime Suli)hur is to be used 
at all it should therefore be used right from the “delayed dormant^^ period. 

Lime Sulphur should never be used on TrcAitt or Scarlet Pearmain 
apples after the fruit has set, as these tAvo varieties are very subject to Lime 
Sub bur injury. Bordeaux mixture, in spite of its russetting tendencies if 
used somewhat too strong or during cool, moist, slow-drying weather, is more 
strongly recommended for apple and pear “scab^^ than Lime Sulphur. 

When deciding the correct stage to apply any spray alway.s choose %he 
period when the mojoritp of the spurs are at the stage required. Some will 
always be more backward, and others more advanced, than the majority; but 
such spurs must be disregarded in d^iding on the correct spraying time. 
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It is important to realize, in eonnection with the spring sprayings, that 
it is much more effective to spray the trees several times, at the stages and 
strengths recommended, than to spray only once, say at the ^^pinking” stage, 
with a considerably stronger spray. The reason for this will be readily 
understood if the section oil the ’‘Life History of the Fungus’^ given above 
has been clearly comprehended. 




Fig 9. — A. Early iiifeetioii of Djcdicioiig apple with-rthe ‘ Vapplo scab'’' or ^^black 
spot” fungus. Note the large size of the spot, Mack n.argin, ami ihe russetted 
/central area. Natural size. 

B. Late infection on Doherty (Dougherty) apple, showing small size Of the 
lesions forinad nil^cr , such cireumstan^^ Natiirail size. . , 

th6 hy ja, Brnce Levy in \ 
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MAKING OF BORDEAUX MIXTURE. 

As very many apple growers in Western Australia have probably never 
yet prepared their own Bordeaux mixture, a very simple iiiethod of doing so 
is here briefly given. Obtain two sound wooden barrels. 

Then, iirstly: — In one dissolve,, say, MO, pounds (lbs.) of bluestone in MO 
gallons of water, i.e., a pound of bluestone to a gallon of water. This can 
best be done by su.spending the bluestone overnight in a sugar bag or cut- 
down chaif bag, from a stick placed across the mouth of the cask, so that the 
bluestone is just beneath the surface of the water. The bluestone can also be 
fairly readily dissolved ])y placing it in the cask and pouring hot or boiling 
water over it. It can, of course, readily be dissolved by heating it with water 
in a copper vessel over a tire, but no metal other than copper can be used to 
hold a bluestone solution on account of its corrosive action. 

Se(‘ondly: — Slal<t‘ 30 lbs. of “treshly-burni,^’ *‘stonc‘^’ or “quick^^ lime in 
the other barrel, by first pouniig a little Avater on to it and then making up 
to 30 gallons with more water. (‘‘Fi*eshly-burni’’ or ‘‘quick^^ lime can be ob- 
tained from city merchants in air-tight tins.) 

If noAV it is veciuiiHal to make u)> a b-d-oO fonnnla, for example, thor- 
oughly stii* the <?ask containing the bluestone, and, if the spray tank holds 50 
gallons, dij> out 5 gallons <if bluestone solution into the tank. Theji run 
water into the s]>raY tank till it is about three-quarters full. Set the agitator 
going and theji strain 4 gallons of lime concentrate through a flne wire, 
-or bugging, sieA<% into the tank. Then make tlu^ mixture up to the 50 gallon 
piurk. |1' the spray tank or barrel holds less or more than 50 gnllons the 
method is, of course, tlie same, but proportionate amounts of bluestone and 
lime concentrate must lu* used. (In any formula for Bordeaux mixture the 
tirst lig'ure given means pounds (lbs.) of bluestone, the second means pounds 
(lbs.) of freshly burnt lime, and the third meaiLs gallons of Avaler. ) Another 
method, and perhaps the best of all ((*xcept that it necessitates two extra 
barrels) is to first dilute* the reepdred amouiit ot linn* concentrate in a barrel 
Avith water so as to make halt the A’olnine reipnred to fill the spray tank, do 
likewise Avith the Bordeaux concentrate in another barrel, and then, through 
hoses let into the bottoms of both barrel.'^, run the diluted liim* and bluesfone 
solutions siniultaneously into the s]»ray tank, keeping the agitator going dur- 
ing the ]»rocess. 

I am not prepared to re<*ommend commercial, “already prepared," Bor- 
•deaux or Burgundy ])(>wdei's, especially for apples, owing to their Liability 
to be somewhat variable in composition, and also because numerous grrowers 
throughout the State have, at various times, suffered severer burning of fruit 
.and foliage (peai*s, oranges, etc.) when using them, although obtaining quite 
satisfactory results from similar “home-made” sprays. 

In the above-mentioued fonnulae Mme-sulphur is referred to, the 

commercial lime-sulphur .solutit)n is mfiiint. Thus “lime-sulphur 3-15," for 
•example, means 1 gallon of comraendal lime-sulphur (testing 33® on a 
Beaume hydi‘()nietei:) to 15 gallons of AA’ater. If should be borne in mind that 
Bordeaux giA^es best control of both pear and apple scahi but it is incHned to 
russet the fruit if us,€<l a little too styong for the particular stage of the tree 
At spraying time; therefore, in all but the “delayed dormant" and “autumn" 
sprays, an excess of lime is used to counteract this tendency. Danger of 
linjury to fruit or foliage by Bordeaux is much more likely to occur if the 
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trees are sprayed during cool, moist weatjier, (when the spray takes a long 
time to dry). Once thoroughly dried no injury can occur. With lime- 
sulphur, on the other hand, trouble is only likely to occur if used during 



Fig. 10. — Stages of Apple Blossom Development. 

1. ‘ * Greeii'tip,’ ' ‘‘delayed dormant or “ spur -burst. ^ ' 2. “Tight- 

cluster.’? 3. “Open-cluster'' or “pre-pink/’ 4. “Pink." 5. “1^11- 
bloom.'' 6. Petal- fall." 7. Calyx-closed." After the drawing hy 
N. J^Adannson, vn Cunningham* 8 ** Fungous Diseases of Fruit Trees.** 
When deciding; the correct stage to- apply any spray always choose 
the period when the majority of the spura -are at the stage required. 


vary hot, dry, periods, in which case t^ere may be considerable fruit and leaf 
fajyi. The ahoTe lormulae haye, however, in view^nf all the necessary jolimatio 
aiid ot^er^c^smderations, been prepai*ed so as to be as fir a> possible on the 
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TEST FOR BORDEAUX MIXTURE. 

When makinji: up Bordeaux mixture only the very best ^‘freshly- burnt” 
**stone” or ‘Viuick” lime should be used, as the chief functions of the lime are 
to neutralize the acid properties of the bhiestone and turn it into a comi)ound 
which is only slowly soluble w’hen once it has dried on the leaves. In all the 
above fonnulae, except the ‘^delayed dormant” and “autumn” spray, excess 
of lime has been used. Should there ever be any reason to suspect that the 
lime is inferior in (juality, or that it is to any extent “water ” or “air-^l.-iked’’ 
before using, the following test should be made: — 

Dissolve 4 ounces of ferro-cyanide j)f potassium in one pint of water, 
and add a fe\v drops of this to a small quantity of the Bordeaux mixture to 
be tested. The Bordeaux should preferably be tested in a glass vess^el. 
Should any brownish or black discolouration occur, the mixture does not con- 



Figh 11. — Williams Bon Oliricticn or Bartlett pears badly affected with 
'‘Pear Scab” or “Black S]>ot ” due to Ventnria pirina^ 

Photo, by Author. 

tain enough lime, hence lime concentrate must be added until on further test- 
ing no discolouration is apparent. A rough test which can be made to see if 
the Bordeaux mixture contains suthcieiit lime to neutrnlizi* the bluostone, 
is to dip the dean blade of a penknife into the mixture for several minutes. 
If the mixture does not contain sufficient lime, a reddish-brown deposit of 
copper will form on the blade and more lime should be added, Alwaf/s use 
a little too much lime rather than a little too little. 


THE USE OP SPREADERS WITH BORDEAUX MIXTURE OR 
LIME SULPHUR. 

Whenever Bordeaux mixture or lime sulphur is used, the spreading, wet- 
ting, and adhesive qualities of the spmy will be very greatly improved hy (he 
ineorporaMon of a sjpecial spray “spreader” or “sticker.” In additidn, the 
spray, on drying, wall settle down into a very thin, well-distributed, and more 
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or less continuous layer, rather than into a number of scattered spots. The 
fungicides will therefore prove much more efficient with a ‘‘spreader^^ than 
without, as where the spray dries up in spots very little, if any, protection is 
afforded to the tissue in between. Where spreaders are used there is alsoi 
very much less danger of damaging the leaves or fruit, foi* the reason that the 
concentration of the spray is never so intense at any one point as if no 
spreader is used. Moreover less spray is used, and there is not such a ten- 
dency -to hold the spray nozzles for some time in the one place to try and 
force the material to wet the tissues and stay on. 

The following substances are some of those which have been used from 
time to time as spreaders or stickers in various sprays: — oils, resins, soaps, 
glue, milk and molasses, but ralcinm raseinatej a by-product obtained from 
skim milk, is the only one which has ever become very popular or widely used. 
It is very successful with lime-sulphur, and also gives very good results with 
Bordeaux mixture. It should be used with either of these sprays at the rate 
of one half to one pound (i-1 lb.) per 50 gallons of spray. In mixing, make 
the required amount of calcium caseinate into a paste in a biHycan, jug, or 
other suitable receptacle, by putting the calcium caseinate into the dry con- 
tainer, and then slowly adding a little water from time to time, stirring all 
the while, so as to form a thin paste (just in the same way as powdered skim 
milk is mixed by the experienced housewife for human use). When made 
into a paste, dilute with water, and add to the mixture in the spray tank, 
keeping the agitator going during the process. 

2. If calcium caseinate is not obtainable, a good brand of commercial 
powdered skim milk may be used instead. 

Use ^-1 lb. to every 50 gallons of spray, mixing as indicated fui- calcium 
caseinate in the preceding section. Powdered skira milk was recently used 
by Orchard Inspector Flintoff at Manjimup, and gave very good results. 
Mr. Flintoff writes : — 

the powdered skim milk as recommended by Mr. Pitt- 
man was used at the rate of 1 lb. to 35 gallons. Even with this 
small quantity the effect appears excellent, the mixture spreading over 
the surfaces of fruit and leaves like a bloom. BordeausJ used without 
a spreader dries up in spots and blotches.’’ 

3. Various other substances may be used as a substitute for calcium 
caseinate with satisfactory results. These are: — 

(a) Sweet skim milk, used at the rate of half a gallon to every 50 
gallons of spray. 

(b) Flour, used at the rate of .J-1 ib. to every 50 gallons of spray* 
Mix with water to a thin paste and then add to the mixture in the spray 
tank. 

(c) Gflue, h ounce to every 50 gallons of spray. Dissolve in hot water 
and then add to the mixture in the spray tank. 

4. All the above spreaders may, quite saMy^ and with great benefit, be 
used with either Bordeaux mixture or lime sulphur. 

The following may be used with Bordeaux mixture viz: — 

(a) %ii^ty ap/^ aaap, 2-3 lbs. per ^ gallop of spn^\ Disi^lve 
In iratet piiid add to the spray mixture in the spray, tank, or baiTel, only 
just. spray is 'to' be used, : 
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(b) ‘"Besin-Fish soap, 2-3 lbs. per 50 gallons of spiay. Dissolve in 
water and add to the spray mixture in the spray tank or barrel only just 
before the spi’ay is to be used. 

FINAL NOTES. 

In using any spray spreader the full amount of spray liquid should not 
made up in the spi’ay tank or barrel until after the spreader has been pre- 
pared and added, so that the strength of the fungicide will always be very 
much the same whenever it is made up to tlie same formula. In other words, 
if making up a 3-4-50 Bordeaux, the final volume of tlie spray, aftei^ the 
spreader has been added should be just 50 gallons. 

Calcium casemate and powdered or sweet skim milk are recommended 
in preference to any other spreaders, as they are very eilicient and chemically 
quite inert, and therefore no undesirable compli cal ions can possibly follow 
their addition to the spray materials. 

Finally it should be pointed out that before using the spray apparatus, 
especially after it has been idle for any length of time, it should be thor- 
oughly washed out to remove any chemicals which may have been left from 
the previous spraying. This is exceedingly important when the spray being 
used is a different kind from that previously employed, as, according to 
Cunningham (3), this mixing of different spray materials in the tank is one 
of the most frequent causes of spraying injury to plant tissues. 
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FARMERS' FIELD TRIALS, 1929. 

1. Thomas, 

Supt. Wheat Farms. 

WHEAT VARIETY TRIAL, R. W. KTRKALDY, GRASS PATCH. 

This experiment was planted with the standard varieties Yandilla King 
(late maturing), Gluyas Early (early maturing), and Nabawa (midsoason 
maturing) to determine whieh of the three respective ty])es would be most 
suitable in the district in which the plots were located. 

The plots, each .3 acre in area, were planted on light sandy loam, 
originally carrying silver salmon, mallee, and tea-tree. The land had been 
cleared and cropped in 1925. At the end of July, 1929, it had been ploughed 
to a depth of 3J to 5 inches with a disc imj)lement (.sundercut). Dunng the 
second week in October it was skim ploughed to a depth of 2.^ inches. , The 
land was twice harrowed in February after rain and once again immediately 
prior to seeding. Seed was sown at the rate of 45 lbs. per acre and super- 
phosphate was applied at the rate of 90 lbs. per acre. The -rainfall as 
recorded at the farm was as follow's: — 


Jan. 

Feb. 

Mar. 

Apl. 

Useful Bains. 



Nov. 

Dec. 

Total 

tot 

year. 

May,^ June. | July, j Aug. 

Sept. 

Oct. 

Total. 

120 

97 1 76 

29 , 227 I 269 j 142 I 129 

til l 

27 

68 

862 

289 j 

128 

1,686 


The results obtained are tabulated hereunder: — 

Seed— 461b8. per acre. Planted 11th ]May. Super. 22%— 901b8. acre. 


Variety. 

Computed Y1 

Section 1. 

elds per Acre. 

Section 2. 

Average Yields 
per Acre. 

Percentage 
yields per 
Acre. 


bus. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

Yandilla King 

14 

12 

16 

20 

14 

46 

84 

Gluyas Early (Ckmtrol) ... 

17 

20 

18 

0 

17 

40 

100 

Nabawa 

16 

i 

6 

15 

40 

15 

68 

90 


These results indicate that either late, midseason, or early maturing 
x'arieties of wheat are suitable for this district. How'eveir, the earlier matur- 
ing varieties show to better advantage than the later maturing varieties when 
grown under seasonal conditions such as prevailed in this district during 
1929. > 
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FARMERS' FIELD TRIALS, i929. 

G. L Throssell, Dip. Agrie., Agricultural Adviser. 

Departmental Field Trials were conducted during 1929 on five private 
farms in the North-Eastern districts of the wheat belt and on two farms in 
the Corrigin area. 

TRIALS IN THE NORTH-EASTERN DISTRICTS. 

With Wheat. 

Variety Trials. — The early and very early varieties, S.H.J., Geeralying, 
and Noongaar were tested against the Standard Early variety, Gluyas Early, 
at Bencubbin, Welbungin, Lake Brown, and East Goomarin. 

Bate of Seeding Trials. — The very early variety, Noongaar, was used 
in these* trials at Welbungin, Lake Brown, and East Goomarin. 

With Oats. 

Variety Trials. — Trials comparing the midseason and early varieties, 
Guya and Mulga, alongside the Standard Early variety, Burt’s Early, 
were planted at Bencubbin and Kununoppin. At the latter place, however, 
no result is available, the plots being cut for hay. 

With Fodders. 

A series of demonstration plots were planted at Bencubbin, while at 
Kununoppin a few plots were planted, independently, with seeds supplied 
by the Department. 

THE OBJECTS OF THE TRIALS. 

In certain areas a misconception has arisen as to the object of these 
experiments. It will be noticed that the plots with wheat, during the past 
three years, have been planted from the third week in May onwards and 
into the fourth week in June. This has been done with a definite object. 

Results obtained from experiments conducted at the Experiment Farms 
situated at "key-positions” throughout the Wheat Belt, and particularly 
those at Merredin and Yilgarn, have demonstrated that the seeding period is 
from the middle of April until the end of May, and that the sooner seeding 
is finished according to the correct time for the particular variety, the better. 
However, throughout this area there are many farmers who still prolong 
their seeding operations, for various reasons, well into June. Some of 
necessity, and others, perhaps, through ignorance. Because of this, these 
trials were designed to demonstrate — 

(a) which variety is most suitable for late seeding ; 

(b) what rate of seeding would give the best return for late planting. 

In any experiments negative results are as important as positive re- 
sults.* It wafe expected that by planting late in the seeding period fairly low 
yields would be obtained, and the resiilt will surely demonstrate .that farmers 
should do their utmost to plant the right varieties at the right time: to cease 
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seeding by the end of May and to start fallowing as early in June as pos- 
sible. (Readers should refer to the Experiment Farm results; particularly 
the Time of Planting, Seasonal Variety and Time of Fallowing Experiments 
published in the March and current issues of the “Journal.^’) 

SIZE OF PLOTS. 

All the plots were half an acre in area, being generally thre or four 
drill widths wide. They were duplicated to reduce experimental error. 
Buffers, usually two-drill widths, were planted between each plot and cut 
for hay. 

NATURE OF SOILS 

The trials were planted on classes of soil typical of the localities in 
which they were situated — ^the details being: — 

Bencuhhin (B. W. G. Hopwood). — Timber: Mallee, jam and tea-tree 
scrub. Soil: Light sandy loam. 

Welhungin (W. Bagshaw). — Salmon gum and gimlet. Fine red'loam^ 
approximating a red morrell type. 

East Goomarin (E. Randolph). — ’Salmon gum, gimlet, and morrell. 
Fine red loam, approximating a red morrell type. 

Lake Brown (J. Mulqueeny).- -Salmon gum, gimlet, and mallee. Red 
sandy loam. 


THE SEASON. 

The weather conditions, commencing from the beginning of June, 1928, 
were very adverse. The fallows suffered from the absence of good soaking 
winter rains which were not augmented by any appreciable falls during the 
following spring and summer. No rain fell during April to assist weed 
destruction and seed bed preparation. May and June were characterised 
by heavy registrations everywhere, benefiting early sown crops but delaying 
late seeding. 

From the beginning of July and onwards the rains gradually became 
lighter, drought conditions prevailed particularly during August and to the 
end of October — ^the last two months of the growing period proving exceed- 
ingly dry. It was indeed ironical that heavy rains should fall after the 
crops had reached maturity, too late to assist them. The total rain which 
fell on the growing crops, i.e., from germination to maturity, together with 
the number of rainy days, was as follows: — Lake Brown 247 points (31 
rainy days). East Goomarin 345 points (36 rainy days), Welbungin 368 
points (32 rainy days). The rainfall up to the^nd of the growing period 
is tabulated below : — 



Jan. 

Feb. 


Apl. 1 

i 


Orowing 

Period. 



to’' 

Ealnfall 

on^ 


Kay. 

June. 1 

July. 1 

Aug. 

1 Sept. 

bet. 

Dot. 

Growing 

Crop-. 

Benenbblii 


84 

65 


302 

182 

86 

100 

16 

26 

712 


WdbimglJi • 

... 

90 

80 

... 

. 352 

216 

121 

84 


.88 

861 

868 

L»k« Bwwi"' '- 

IS 

64 

*77 

... 

278 

158 

59 

54 

15 

58 

617 

247 

... 

— 

18 

U4 

. ao 

... 

852 1 

222 1 

67 

67 ■ 

20 

j 

55 1 

788 

845 
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RESULTS. 

B. W. O'. Hopwood, Beneubbin. 

Cultural Details. 

The land was fallowed in June, 1928, 4^2 inches deep, cultivated with 
a Springtyne implement in August and again in April. The oat variety 
trial was planted on 16th and 17th April, while the fallow was harrowed 
prior to planting the wheats on 25th May. The results obtained are as 
follows: — 

WHEAT VA31TJ5TY TTIIAL. 


Planted 25th May, 1929. Seed 451b3. per acre. Superphosphate lOOlbs. per acre. 


— 

1 

1 

Variety. 

Section 1 . 1 

Section 2. | 

1 

Average, 1929. | 

1 '• 

Average, 
1926, 1927 

3 years, 

, and 1929. 

Yield per 
acre. | 

Yield per | 
I acre. 

Yield per 
acre. 

Per- 

cent. 

Yield per | 
acre. | 

Per 

cent. 

1 

1 


I bus. ll)s. 

bus. 

IbH. 

bua. lbs. 


biw. lbs. 


1 

8.H.,T. 

12 

18 

, >1 

26 

i 

52 

99 

15 16 

103 


Gliiya» Early 

12 

18 

11 

45 

; 12 

2 

100 

14 no 

100 


Geeralying 

12 

14 

12 

56 

• 12 

35 

106 



4 

Gluyas Early 

11 

45 

12 

U 

' 11 

53 

100 

1 14 .50 

100 

5 

Noongaar 

12 

26 

13 

2 

IS! 

44 

107 

1 13 14 

89 


W. Bagshaw, Welbungin. 

Fallowing was completed by 30th June, being ploughed to a depth of 
4in. It was cross ploughed on 30th June and cultivated with a Springtyne 
cultivator on 31st August, 23rd March, and 21st May. Germination took 
place on 2nd June. The varieties did not stool very well and made very 
little growth, only averaging about 2ft., and matured about 10th October. 
Noongaar showed out well during the dry spells. The results are as here- 
under 

KATE OF SBEDma TKIAL. 


Variety — Noongaar. Planted 24th May, 1929. Superphosphate — 901tM. per acre. 


1 

Rate of 
Seed per 
acre. 

Section 1. 

Section 2. 

Average, 1929. 

Average, ^years, 1926- 

Plot, 

Yield j>or 
acre. 

1 Yield per 

1 acre. 1 

Yield per 
acre. , 

Per 

[ cent, j 

Yield per 
acre. 

Per- 

cent. 

1 

1 1 

SOlba. 

Bus. Ifa^. 

3 30 

Bur. lbs. 

2 66 

Biih. lbs. 

3 13 

! 

84 

Bu 8. lbs. 

12 6 

89 

2 

4511)8. 

8 87 

4 1 

3 49 

100 

13 40 

100 

S 

eolbs. { 

i 3 .51 

4 21 

4 6 

107 

14 18 

105 


WHEAT VAKTETY TRIAL. 

Flouted 24th May, 1929. Seed — 4.511>b. per acre. Superphosphate — 9011m. per acre. 


..Plot. 

1 

Section 1. 

1 

Section 2. I 

Average, 1929. 1 

Average, 

1 1926 

3 yeai 
-29. 

Variety. 

Yield per 1 
acre. 

, Yield per ■ 
; acre. 

i 

Yield per 
acre. 

Per- 

cent. 

Ylohl |>er 
acre. 

/ 

1 

8.H.J 

bus. lbs. 

2 44 

1 bus. lbs. 

2 21 

bus. Ib8. 

2 83 

66 

bus,, lbs 

12 9 


2 

Gluyaa Early 

4 10 

3 84 

3 52 

100 

15 


8 

Noongaar 

4 16 1 

4 17 j 

4 17 

‘ 111 j 
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J. Mulqueeny, Lake Brown. 

Fallowed early in June inches deep. Springtyne cultivated in 
August, January, March, and May; harrowed in August and January. The 
wheats germinated on 9th iune and matured about 20th October. As else- 
where, stooling and growth were retarded. Noongaar ripened about a week 
ahead of the others. The following tables give the results obtained : — 
BATE OF SEEDING TRIAL. 

yarlety->Noongaar. Plunted 20th Hay, 1029. Superphosphate— 1121bB. per adre. 



Rate ol 1 

Section 1. 

Section 2. 

Average, 1020. 

Average, 1027-29. 

Plot. 

Seed per | 
acre. 

Yield per 
acre. 

Yield per 
acre. 

Yield per 
acre. 

Per 

cent. 

Yield per 

1 acre.' 

Per 

cent. 

1 

SOlbs. 

bus. lbs. 

8 22 

bus. lbs. 

10 50 

bus. lbs. 

0 35 

88 

bus. lbs. 

9 44 

I 

06 

2 

iSlbs. 

10 32 

11 14 

10 S3 

100 

10 8 

100 

8 

601bs. 

11 2 

11 22 

11 12 

103 

10 82 

104 


WHEAT VARIETY TRIAL. 

Planted 29th Hay, 1080. Seed — 45lbs. per acre. Superphosphate — 1121b8. per acre. 


Plot. 

Rate of Seed per acre. 

Section 1. 

Section 2. 

Average, 1020. 

Average, 1027-20. 

Yield per 
acre. 

Yield per 
acre. 

Yield per 
acre. 

Per 

cent. 

Yield per 
acre. 

Per 

cent. 



bus. lbs. 

bus. ll». 

bus. lbs. 


bus. lbs. 


1 

S.H.J 

7 84 

7 64 

7 44 

89 

7 80 

88 

2 

Gluyas Early 

8 34 1 

8 44 

8 30 

100 

9 16 

100 

8 

Geeralylng 

7 32 j 

1 7 48 

7 40 ' 

‘ 89 

*5 46 

•79 

4 

Gluyas Early 

8 44 ' 

1 8 26 

8 35 ! 

1 

100 

0 26 

100 

6 

Noongaar j 

8 80 

t7 62 

8 11 

06 

8 82 

00 


* Geeralylng — Average lor two years, 1028 and 1920. 
t Outside plot suffered from November storm. 


£. Randolph, East Goomarin. 

Fallowed in July to a depth of 3% inches. Cultivated with a disc im- 
plement (Sundercut) in September, with a Springtyne in February, har- 
rowed end of March, Springtyne cultivated May* 22nd and harrowed 3rd 
June. The plots were planted on 4th and 5th June and germinated 16th 
June, maturing about 30th October. Stooling and growth poor, Gluyas 
Early growing the tallest with a height of 15 inches. The following are the 
results : — 

:^TB OF SEEDING TRIAL. 

Planted 4th June, 1920. Variety— Noongaar. Superphosphate— OOlbe. per acre. 


•i 


Section 1. 

Section 2. 

Average, 1020. 

Average, O^jean, 1027- 

Plot. 1 

Yield per 
acre. 

Yiel4 per 

I acre. 

Yield .pear 
acre. 

Per 

cent. 

Yield per 1 
acre. 

Per 

Cent. 



bus. lbs. 

7 64 

bus. lbs. 

7 86 

bus. lbs. 

7 46,, 


bus. lbs. 

10 U 

06 

. ■* '* 


8 SO ’ 

8 0 

8 16 

100 

11 18 

100 



8 8^ 

8 60 

8 60 

107 

11 *7 
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Planted 6th June, 1029. 


WHEAT VABIBTY TEIAL. 

Seed, 451be. per acre. Suporphoaphate, OOlbs. per aote. 




Seotlon 1. 

Section 2. 

Average, 1929. 

Average, 4 yean, 
1028-29. 

Plot. 

Variety. 

Yield per 
acre. 

Yield per 
acre. 

Yield per 
acre. 

Per 

cent. 

Yield per 
acre. 

Per 

cent 

1 

S.H.J 

bus. lbs. 

8 48 

bus. lbs. 

4 18 

bus. lbs. 

4 8 

58 

bus. lbs. 

9 48 

78 

2 

Oluyas Early 

7 40 

7 40 

7 40 

100 

18 22 

100 

8 

Oeeralying 

5 8 ' 

1 5 44 

5 25 

89 

•7 28 

78 

4 

Gluyaa Early 

7 40 

1 8 8 

7 54 

100 

18 28 

100 

5 

Hoougaar 

7 6 

i 9 14 

8 10 

103 

12 3 

90 


*Geeralying, two years average, 1028 and 1920. 


Summary and Discussion of Results. 


The following table shows the percentage yields for 1929 and the aver- 
ages from which comparisons can be made : — 



E. Bandolph , East 
Goomarin. 

W. Bagshaw, 
Weibiingin. 

J. Mul 
Lake 

[ueeny, 

Irown. 

B. W. 
wood, B 

O. Hop- 
encubbin. 


1929. 

3 years 
average. 

1929. 

3 years 
average. 

1029. 

3 years 
average. 

1920. 

3 years 
average. 

Bate of Seeding — Variety 
Hoongar 

SOlbs 

94 

95 

84 

89 

88 

96 



451b8 

100 

100 

100 

100 

100 

100 



OOlbs 

107 

101 

107 

105 

103 

104 



Variety Trial— 

S.H.J 

68 j 

4 years 
average. 
73 

66 

3 years 
average. 
82 

80 

3 years 
average. 
83 

99 

3 years 
average. 
108 

Gluyas Early 

100 

100 

100 

100 

100 

100 

100 

100 

Oeeralying 

89 I 

78* 



80 

79* 

106 


Gluyas Early 

100 i 

100 

100 

i’oo 

100 

100 

100 

100 

Noongaar 

103 1 

90 

111 

83 

95 ! 

1 

90 

107 

1 

89 


• Two years average. 


Rate of Seeding Trials. 

The averages for three years indicate that for late planting with early, 
and hence sparsely stooling varieties, 451bs. of seed per acre give the best 
results* While a slight increase in the yield has been noted in the GOlbs. per 
acre plots, this year more so than in previous years, the increase is not large 
enough to give a sufficient margin over and above the extra 151bs. of seed 
applied. The reason for the slight increase in yield from the heavily seeded 
plots, particularly in 1929, was on account of the very poor stooling which 
was noted, and hence these plots produced more plants per acre. 

Wheat Variety Trials. 

As previously stated, the purpose of these trials was to test the suitf- 
ability of several early and very early wheats for late plantingj comparing 
them with the standard Early Yariety, Gluyas Early, planted at the same 
time, liie results show a marked uniformity on the forest land at Goomarin, 
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Welbun^n, and Lake Brown. At these places, over the period of the tri^s, 
Gluyas Early has given the best results, the varieties S.H.J. and Geeralying 
being particularly inferior. Noongaar yielded better than these two wheats^ 
but on the average not so well as the control Gluyas Early. Noongaar 
showed to advantage in 1929 when the growing period was shortened by the 
absence of finishing rains. 

On the lighter class of country at Mr. Hopwood’s, Bencubbin, both 
Geeralying and S.ILJ. have yielded better than on the heavier forest land 
at the other centres. It must be remembered too that the trials at this 
centre were the first planted each year. In 1929 Noongaar yielded the best, 
but over the average has not done as well as Gluyas Early. 

The results confirm the following seeding calendar recommended by the 
Department for these areas* — 

Forest Country — 

Nabawa. — April 21st to May 7th. 

Gluyas Early.— May 7th to May 31st 
Noongar — May 21st to May 31st. 

Commence fallowing June 1st. 

Lighter classes of soil— 

Nabawa. — April 14th to May 7th. 

Gluyas Early, S.H.J. — May 1st to May 21st. 

Geeralying. — May 14th to May 21st. 

Noongaar. — May 21st to May 31st. 

Commence fallowing 1st June. 

Experiments with Oats. 

Of the two variety trials with oats conducted during 1929, results are 
available only from Bencubbin (Mr. B. W. G. Hopwood). The yields, 
which are for 1929 only, are as follows : — 


OAT VARIETY TRIAL 
B w G Hopwood, Benoodbiit 

Planted 16th April, 1920 Seed — SSlbe per acre. Superphosphate —1121be per acre. 


Plot 

Vnriety 

Section 1 

Section 2 

Average, 1920 

Yield per acre. 

Yield per acre 

Yield per acre. 

Per cent. 

1 

Mulga 

bus lbs 

20 6 

bus lbs. 

21 0 

bus lbs 

20 23 

130 

2 

Burts Early 

16 24 

16 6 

16 36 

100 

S 

Gmrs 

18 18 

17 82 

18 6 

114 


These repwlts, which are for one year only, confirm those obtained at 
the experiment farms and experience elsewhere that Mulga and Guyra are 
^th very suitable varieties for this district. For a dual purpose oat Mulga 
is the best variety, Guyra being better for grain tluin hay. 

For hay, may be planted with safety early in April, and for 

gHiSint about the same time as advised for Nahaw% and Mulga the 

us Gltqras Early. 
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Demonstration Plots with Fodders at Bencuhhin. 

The opening of the district water scheme and with its consequence, the 
advent of more sheep in the area, made these demonstration plots a centre 
of considerable interest to local farmers. The following fodders were 
tested: — 

Leguminous fodders — 

Field peas — two varieties. 

Lupins — ^four varieties. 

Lucerne. 

Subterranean Clover — very early variety. 

Horse beans. 

Vetch. 

Miscellaneous fodders — 

Wimmera Rye Grass. 

Rape. 

Oats in buffers. 

The season was such as to render most of these fodder plants failures 
or partial failures. This was valuable information because, in a district 
where fairly dry conditions are likely to prevail towards the end of the 
growing period, it showed it was not safe to sow these fodders on a large 
scale. 

The following observations were recorded: — 

Failures — ^Lucerne, subterranean clover, horse beans, vetches, and the 
three imported varieties of lupins. 

Partial failures — Field peas, blue lupins, rape. 

Promising — Wimmera rye grass. 


Notes on Growth. 

Field Peas, — Fairly good germination. Suffered from lack of finishing 
rains. The white variety matured about three weeks earlier than the 
Dunne’s. 

Lupins (W.A. variety). — Germinated fairly well. Only grew about a 
foot in height. Not affected by early frosts, but suffered badly from them 
during flowering. Made little pod and these were attacked by grubs. 

Uape, — ^Poor germination. Did very well considering season. Should 
do fairly well when sown early and in seasons of early rains. 

Wimtnera Uye Grass, — Germination very good and grew very well con- 
sidering the season. Average height above ground 9 inches, with stems 
quite 2 feet long. Stooled splendidly. This Was the most promising fodder 
and remained green, until December. An early strain wo^d be an advah^ 
tage. The herbage was relished by the sheep. 
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FARMERS' FIELD TRIALS IN THE CORRIGIN DISTRICT. 

Two wheat variety tests were conducted in this area, on the heavy 
forest land at Mr. J. B. Taylor's, Kunjin, and on scrub plain on the pro- 
perty of Mr. J. B. Din^. 

The object of the trial at Mr. J. B. Taylor's was to test early wheats 
suitable for planting in old paddocks where weeds are expected to be trouble- 
some. The area of suitable land -available was limited, and the trial was 
confined to three varieties. Midseason and late wheats were tested on the 
scrub plain as these wheats enable early planting, which is desirable on 
light land. 

The rainfall recorded up to the end of the growing period was as 
follows : — 




1 

Fob j Mm 




Useful rains 



Total 

Total 

Jan 

to 

Oct. 


Jan. 

Apl 

May. 

Juno. 1 

July. 

Aug. 

Sept. 

1 Ort. 

May- 

Oct. 

Kunjin 

37 

26 * 93 1 

21 

323 1 

430 1 

197 

106 1 

70 

23 1 

1 1 

1,149 

1,326 

Corrigin 

I 

24 1 ni 

13 

1 

243 j 
1 

1 412 

1 ! 

16R 

103 

36 

1 

28 1 

i 

• 990 

1,188 


Variety Trial of Forest Land, 

This land, which originally carried salmon gum, gimlet and wandoo, has 
been farmed for many years. It was fallowed with a mouldboard plow 
4 inches deep in July, 1928. It was harrowed in September, tandem disced 
in October, and the northern half cultivated with a springtyne cultivator 
in April, and the whole are was springtyne cultivated and harrowed prior 
to seeding, which took place on May 15th. 

The results are shown in the following table: — 

WHEAT VAEIETY TEIAL. 

J. B. TAnbOB, Kuirjia. 


Planted 16th Bfiay, 1929. Seed— ASlbs. per acre. Saperidioephate— 

llSlbe per acre 


Plot. 

Variety. 

Amge Yield 
acre. 

Per oent. 

1 

Oluyaa Early 

bus. Iba. 

28 47 

lit 

2 

Onsley 

20 

28 

100 

3 

Carrabin 

18 

48 

91 


The plots wete each half an acre in area and were duplicated, but were 
not harvested separately. 

The results, which are for one year only, confirm the results obtained 
at the Eicperiment Farms and elsewhere, that Gluyas Early is a batter 
yjWler than liii bther two waHeties. This varifaty, incidentally, has won the 
Alfiieuittiral Society's Crop Competition during the past two years. 
' like Gteeley; it is susceptible to flag smi|t, whereas Carrabin is rosistant. 
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Carrabin is also a premium wheat and is a better yielder than the other 
varieties of wheats in this class. It stands up well, but is rather hard to 
thresh. Although Gluyas Early has a weak straw and is inclined to lodge, 
it has a very clean straw and is fairly easily handled. 


Variety Trial on Scrub Plain, 

The site selected for this trial was virgin scrub plain which was fal- 
lowed with a disc plough to a depth of 4 to 5 inches in July, 1928, and was 
tandem disced a week prior to seeding. The land had a slope towards the 
east and the varieties on upper portion were slightly more exposed than 
those lower down, and suffered most from the hot winds in September. 

All the Nabawa and Yandilla King plots were sown before heavy rain 
which fell on 2nd May, which necessitated a further cultivation before the 
other plots ivere planted on 4th. The land was in a much better condition 
after this extra working and therefore it is not surprising that those varie- 
ties planted after the rain yielded better. 

The results obtained are shown in the following table: — 


WHEAT VARIETY TRIAL ON SCRUB PLAIN. 

J. B. Ding, CoRRiaiN. 

Planted 1st and 4th May, 1929. 866(1—4511)8. per acre. Svipc'rph 08 i)hate— ISOlba. per acre. 


Plot. 

Variety. 

Section 1. 

Section 2. 

Average, 1029. 

Yield per acre, j Yield per acre. 

Yield per acre. 

Per cent. 

1 

Bena 

bus. lbs. 

9 28 

bus. lbs. 

7 40 

bus. lbs. 

8 34 

167 

2 

j Nabawa • 

5 10 

5 40 

.5 28 

100 

3 

j 

Yandilla King • 

5 42 

8 14 

0 58 

•127 

1 

♦ 1 

Ford 

8 18 

10 40 

9 29 

i 100 

5 

Nabawa 

6 46 

10 BO 

8 41 

100 

6 

Federation 

11 22 

1 u 0 i 

11 11 

129 


* Nabawa and Yandilla King both sown dry. 


Neither Nabawa nor Yandilla King yielded as well as the other wheats 
which were sown after rain. On account of the difference in the working 
prior to seeding, the results are inconclusive. 
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FARMERS FIELD TRIALS WITH WHEAT AND OATS* 

1929. 

L. Shier, B.Sc. (Agric.), 

Agricultural Adviser. 

WHEAT TRIALS. 

Field Trials with wheat in the Northern Wheat Belt were conducted 
on the properties of — 

(a) N. G. Wright, Balia. 

(b) Wandalong Estate, Dartmoor. 

(c) Odgers & Murphy, East Tardun. 

The properties on which these trials were conducted are situated along 
the fringe of the Northern Wheat Belt, and the object of the trials was to 
ascertain the most suitable early varieties of wheat for planting in these 
areas during the latter part of May. 

Although contrary to the usual practice the trials were conducted in 
each instance on unfallowed land, fallowed land not being available. 


BcUla (N. G. Wright). 

The land on this property on which the trials were conducted was a 
medium red loam, originally timbered with Yorrel and scrub. It had not 
been previously cropped, and was not fallowed for the experiments. 

The oflBcial rains recorded for the 1st May-31st October period are as 
follows: — 



Jan. 

Feb. 

Hch. 

1 

Apl. 

1 

UCay. j 

June. 

Jttly. 

i 

Aug. 

Sept. 

! 

Oct. 

Total usefu 
rain — 
Hay-Oct. 

Balia 


140 

20 

8 

413 

310 

00 

lf>'> 

i 

27 

24 

1,020 


Good falls were recorded during May and June, and an even and 
vigorous germination resulted. The July rains, although scanty, were more 
plentiful than those of East Tardun and Dartmoor, for the same month, 
and were followed by more appreciable falls in August, September and 
October. 

The' five varieties **Noongaar,” ‘Wuyas Early,^^ ^‘S.H.J.,^^ ^^Merredin^^ 
and ^^Geeralying^’ <were planted on 31st May, with a disc drill, at the rate 
of 45 lbs. per acre. Superphosphate (22 per-cent) whs itppHhd at the rate 
^of 90 lbs. per acre. ' 

The crqpSji^ Wi^ch matured in October, T^ere. not harvested till 25th 
t this there were no materim signs of shedding or lodg^ 

the>arietiea 
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The average acre yields and the average acre yields per inch of rain dur- 
ing the growing period are tabulated below: — 


1 

1 

1 Noongaar. I 

Morredin ^ 

^ Goeralying. I 

Gluyas 

Earl> 

S.H.J. 


Bain- 

fall 




1 




— 

1 


grow- 

Avge. 

Bush- 

Avgo 

IhiHh- 

Avge. 

Bush- 

Avge. 

Bush- 

Avge, Bush- 



lug 

Yield 

els 

Yield 

els 

Yield 

els ! 

Yield 

els 

\ leld 1 els 


period 

i 

per 

aero. 

per 

inch. 

per 

acre. 

per 

Inch. 

jwr 

acre 

per 

inch 

per 

acre. 

per 

inch 

per per 

acre j inch. 


inches 

huH. lb. 

bus lb 

1 , 

bus lb bus. ib. buH lb. 

bus lb. 

1 

bus lb bus 11). 

i ~ 7 

bus lb 1 bus. ib. 

Ualla 

10 20 

21 .19 

2 7 

19 54 

1 1 57 

19 22 

1 34 

19 t) 

1 52 

IS 35 1 1 51 


It will be seen that the variety “NoongaaF^ gave the highest average 
yield per acre, followed by “Merredin,'^ “Geeralying,’’ ‘Tlluyas Early^’ and 
‘•S.Il.J.^^ in that order. 


East Tardun (Odgers & Murphy). 

The soil was a medium to heavy red loam, originally carrying Yorrel 
and scrub. The plots were on new land which had not previously been 
cropped. 

The varieties “Noongaar,^^ ^Hlluyas Early,^^ ‘^Merredin” and 

^‘Geeralying’’ were planted on 19th May with a combine cultivator-drill. The 
seed was planted at the rate of 45 lbs. per acre, with an application of 
superphosphate of 90 lbs. per acre. 


The rainfall officially recorded to the end of October is shown in the 
accompanying table: — 


— 

Jan. 

Feb 

Mch 

Apl. 

May. 1 

June. 

July 

Aug j 

Sept, j 

Oct. 

Total usefoi 
rain — 
May-Oct. 

East Tardun... | 

6 

262 

37 1 

4 1 

267 

285 

68 

79 

3 

^ 1 

668 


May and June were the only months in which good rains were recorded, 
and, although very light falls were recorded for July and August, those of 
September and October are not worthy of consideration. 


The results of the trials are tabulated below: — 


— 

Batn- 

fall 

grow- 

ing 

period. 

Noongaar. 

Gluyas Early, j 

Merredln. 

Geeral 3 rlng. 

S.H.J. 

Avge. 

1 Yield 

I per 
acre. 

Bush- 

els 

per 

inch. 

per 

acre. 

Bush- 

els 

per 

inch. 

Avge. 

Yl^ 

per 

acre. 

Biuh- 

els 

per 

inch. I 

Avge. 

Yield 

per 

acre. 

Bush- 

els 

per 

inch. 

Avge. 

Yield 

per 

acre. 

Bush- 

els 

per 

inch. 


inches. ! 

bus. lb. 

bos. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

bus. IbJ 

bus. lb. 

bus. lb. 

bus. lb. 

bus. lb. 

East 












Tardun 

6*58 

18 16 

1 

2 47 

IT 40 

2 41 

17 84 

2 40 

16 7 

2 27 

15 80 

2 21 
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These results show “Noongaar” to be the most prolific variety, closely 
followed by **Gluyaa» Early^^ and ^^Merredin.” The yields from these three 
varieties, stated as bushels per inch of growing period rainfall, are par> 
ticularly good, ranging from 2 bushels 40 lbs. to 2 bushels 47 lbs. 


WandaXong Estate, Dartmoor, 

The land, which was of the medium red loam type, had originally carried 
Yorrel and scrub. 


The official rainfall figures recorded to the end of October are shown 
in the following table: — 


- 

.Tan 

Fpb 

Mar 

Apl 

May 

.Tune 

.Tuly 

! 

Aug 

Sept 

Oct 

Total 

useful 

rain 

May> 

Oct 

Dartmoor 

lOfl 

265 

7 


267 

205 

48 

87 

8 

10 

685 


The rainfall was not quite as plentiful as at East Tardun, but its dis- 
tribution was the same, good falls being recorded only during the months 
of May and June, September and October being practically lacking in this 
respect. 

The land was cropped in 1928, and the stubble had been burnt immedi- 
ately prior to being prepared for the trial. Ploughing operations were 
carried out in April, 1929. The plots were seeded on 19th May with a com- 
bine cultivator-drill, each of the five varieties “Noongaat,” “Gluyas Early,” 
“Merredin” and ‘^Geeralying” being planted at the rate of 45 lbs. 
per acre. Superphosphate was applied at the rate of 90 lbs. per acre. 

The variety ‘^NoongaaP’ was harvested on 17th October, and the re- 
maining varieties on 23rd October, 1929. 


The yields from the plots are as follows:* 


— 

Bain- 

fall 

grow- 

Ing 

period. 

Noongaar. 

Merredln. 

Qe^alylng. 

Qluyas Early. 

S.H.J. 

Avge. 
yield ‘ 
per I 
acre. 

1 Bush- 
,el8 per 

Avge. 

Yield 

per 

acre. 

Bush- : 
els per | 
Inch, i 

Avge. 

Yield 

per 

acre. 

Bush 
els per 
inch. 

Avge. 

Yield 

per 

acre. 

Bush- 
els per 
Inch. 

Avge 

Yield 

per 

acre. 

Bush- 
els per 
Imdi. 

Dartmoor 

Inches. 

6*85 

bus. lb. 
17 n2 

bus. lb 
2 43 

bus. lb 
17 10 

bus. lb. 
2 42 

bus. lb 
16 20 

bus. lb 
2 84 

bus. lb. 
16 19 

bus. lb 
2 84 

bus. lb. 
16 46 

bus. lb. 
2 29 


Here the varieties “Noongaar” and ^^Meirredin” were the most prolifi.e. 
The yields from **Geeralyidg'^ and ^‘Merredin” were almost a bushel per acre 
lee% whM yielded IVz bushels per am less. 
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The table below gives the results of the three trials in summarised form 
to make comparisons of the different varieties: — 



Koongaar. 

Merredin. 

Gluyas Early. 

Geeralying. 

1 

Bain* 

fall 

during 

grow- 

ing 

period. 

Avge. 

Yield 

per 

acre. 

Bush. 

per 

acre 

■Rain. 

Avge. 

Yield 

per 

acre. 

Bush. 

per 

acre 

per 

inch. 

Q.P. 

Rain. 

i 

Avge. 
Yield j 
per 1 
acre 

i Bush- 
1 per 
acre 
per 
inch. 
O.P. 
Rain. 

Avge. 

Yield 

per 

acre. 

Bush- 

per 

acre 

per 

Inch. 

G.P. 

Rain. 

Avge. 

Yield 

per 

acre. 

Bush- 

per 

1 acre 
per 
inch. 
O.P. 
Rolo. 


Balia ... 

East 

Tardun 

Dartmoor 


Varlrty 

averages 


polntB. 

1,020 

658 


boa. lb. 
21 39 
18 68 
17 12 


|bua. lb.| 
2 7 

2 47 
2 43 


Noongaar : 

boa. lb. 
19 2 


bus. lb. bus. lb. 


19 6 

17 40 
16 19 


lieiTedin : 

bus. lb. 
18 13 


1 62 
2 41 
2 34 


|bus. lb. 
18 65 
15 30 
!i5 46 


Gluyaa Early : 
bus. lb. 
17 42 


|bus. lb. bus. lb. bus. lb. bus. lb. 

1 51 19 64 I 1 67 *19 22 

I ! ■ 

2 21 17 34 1 2 40 16 7 

' i i 

2 29 17 10 2 42 16 20 

I I I 


Geeraliug : S.H.J. : 

bus. lb. bus. lb 

17 16 16 44 


|bua. lb. 

1 64 

2 27 
2 34 


From this table it will be seen that “Noongaar” is the most prolific 
variety in each instance, and of the five varieties sown seems to be the one 
most suited for late planting in these areas. At Balia and East Tardun the 
variety “Merredin” showed to advantage. At Dartmoor, however, the variety 
“Geeralying” did considerably better than it, whilst from “S.H.J.” an equal 
yield was obtained. However, taking the general average from the three 
centres the varieties vielded in the order “Noongaar,” “Men’edin,” “Gluyas 
Early,” “Geeralying’^'and “S.H.J.” 

Another interesting feature of the trials is shown in the following 
table. At East Tardun and Dartmoor the growing period rainfall was not 
more than 6V2 inches, but despite this, yields of 2 bushels 36 lbs. per acre 
per inch of rain were obtained, while at Balia, with a little more than 10 
inches of rain during the growing period, the average per inch of useful 
rain was just below 2 bushels: — 

AVERAGE Yield of all Plots. 


— 

Yield per 
acre. 

1 

Yield per acre 
per inch G.P. 
rainfall. 


bus. 

lbs. 

bus. 

lbs. 

Balia 

19 

40 

1 

66 

East Tardun 

17 

8 

2 

36 

Dartmoor 

16 

31 

2 

36 


OAT TRIALS. 

A variety trial with oats was carried out with three varieties on the 
property of Mr. J. K. Forrester, at Camamah. 

The land on which the trials were planted had originally been timbered 
with heavy ti-tree scrub running into york gum at one end. The soil was of 
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a red loamy nature, and had been ploughed four inches deep with a mould- 
board plough during August, 1928, and was cultivated with a springtyne 
implement in October. 

The seed was planted at the rate of 45 lbs. per acre, with an application 
of 120 lbs. pf superphosphate (22 per cent.) per acre, on the 15th May with 
a combined cultivator-drill. Each variety was planted in duplicate and each 
plot was half an acre in area. 


The rainfall for 1929, together with the average for the past 38 years, 
is hereunder: — 







1 Useful Uains. 



Total 

Year. 

Jan. 

Feb. 

Mar. 

i 

A pi. 

1 May 

1 June. 

j July. 

1 Aug. 

Sep. 

1 Oct. 

Total.j 

Nov. 

Dec. 

for 

year. 

1929 

26 

113 

22 

8 

352 

425 

214 

121 

1 

35 

f 

24 

1,171 

118 


1,458 

Av. 88 yi8. 

45 

64 

79 

70 

214 

324 

282 

223 

136 

70 

1,249 

35 

85 

1,577 


The plots were harvested for grain on the 28th October; the results 
obtained are set out below; — 


Variety. 

Yields per Acre. 

Average. 

Plot 

No. 

Average. 

Plot 

No. 

Average. 



bus. 

lbs. 


bus. 

lb,. 

bus 

. IbG 

Guyra 

1 

35 

14 

4 

31 

16 

33 

16 

Burt’s Early 

2 

30 

88 

5 

31 

18 

31 

6 

Mulga 

3 

31 

14 

6 

32 

38 

32 

6 


Good yields were obtained from all three varieties, and, although the 
results are for one year only, they indicate that these varieties are suitable 
for this area. 
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FIELD EXPERIMENTS WITH WHEAT^ f929. 

103RREDIN EXPERIMENT FARM. 

I. Thomas, Supt. of Wheat Farms, 
and 

J. H. Langpield, Manager. 

The following field experiments were conducted with wheat at the Mer- 
redin Experiment Farm during 1929 in addition to those published in the 
^arch issue of the ‘‘Journal of Agriculture*’: — 

Depth of Ploughing Experiment. 

Mulching Experiment. 

Fallow V. Non-Fallow Experiment. 

Early v. Late Fallow Experiment. 


The monthly rainfall recorded at the farm for 1929, together with the 
average for the past 17 years, is as under: — 



Jan. i 

! 

1 1 



1 

Growing Period. 

Total 



Total 


Fpb. 

Mar. 

Apl. 

May.j 

j June. 1 

J uly. 

1 Aug. 1 Sept. Oct. 

M 

Rain. 

Nov. 

Dec. 

for 

year. 

1929 ... 

50 

162 

27 


3.57 

309 

119 

94 1 13 35 

927 

i 220 

6 

1,441 

Av. 18 yw. 

58 

59 

U6 

73 

135 

186 

191 

1 

137 1 94 ! 77 

820 

1 46 

65 



The growing period rainfall for the year is some 1.07 inches above the 
average and might indicate that an exceptionally good season had been ex- 
perienced. Closer observation shows that 6.66 inches fell during May and 
June and made seeding exceedingly difficult. August, September, and 
October, the critical months for wheat, recorded only 1.42 inches; Septem- 
ber yielding only 13 points, registered in four falls, and therefore almost 
useless. Add to this the fact that 2.20 inches fell in November, i.e,, after the 
crops were mature, and therefore of no benefit. 

The experiments were conducted on a rich clay loam typical of salmon 
gum and gimlet country. 


Depth of Ploughing Experiment, 

This experiment has been conducted for the past 15 years (commenced 
1915), and its object is to determine the comparative effects upon resultant 
-crops of ploughing land to different depths. 

The three plots used for the experiment were ploughed as follows: — 
Plot No. 1-— 4 inches, representing shallow ploughing. 

Plot No. 2— -6 inches, representing medium ploughing. 

Plot No. B — 8 inches, representing deep ploughing. 

Each plot contained one-eight of an acre, and was repeated five times, 
all being harvested for grain. 
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The plots were ploughed to their respective depths in July, 1928, with 
a disc plough. They were springtyne cultivated in September, harrowed 
after iy2 inches of rain on February 15th, and cultivated with a springtyne 
implement in early April and again before planting. 

The variety “Nabawa” was planted on May 1st at the rate of 45 lbs. 
seed per acre with an application of 120 lbs. of superphosphate (22 per 
cent.). On May 8th the plots were harrowed. 

The results obtained last year, together with the average results for the 
past 15 years, are tabulated below: — 


DEPTH OE PLOUGHmo EXPERIMENT, 1929 
Variety Nabawa Planted on Ist May Superphosphate (22%) 1201b8. per acre. 

Seed, 451hs. per acre 


Depth of 

Computf'd 

\ields 

per 

Acre 


Aver- 
aee 
VlcldH 
ptr acre 

1 1929. 

Por- 

ceotftge 

Aver- 
age 
Yields 
per acre, 
1915-29 

Per- 
cent ige 

PloiicchinK 

1 Sec. 1. I 

1 Sec 2. j 

Sec. 3. 

j Se( 

4 

1 Sec 


fields 

1929 

Yields 

1915-20. 

1 

4ln. 

bus. lb. ' 
22 .32 

bus. lb. , 
21 49 

bus. lb. 
20 4 

1 bus. lb. 1 

*21 4a ' 

bus. lb. 
23 75 

bus. lb 
24 3 

1 

104 

bus. lb. 
23 44 

103 

6ins. 

21 34 

22 17 

2J 10 

1-24 

7 

24 

1. ! 

23 12 

100 

22 56 

100 

Sine 

21 19 

23 10 

1 

24 7 

|24 

.10 

21 

27 , 

23 . 

O') 1 

22 ’ 50 

100 


These results are consistent with those of the past 15 years and show 
that there is no advantage to be gained by ploughing to a greater depth 
than four inches. 


Mulching Experiment. 

The object of this experiment is to determine how far and under what 
conditions the cultivation of winter-fallowed land is proHtable during the 
spring and summer months. 

The land on which the experiments were conducted was ploughed in 
June, 1928, to a depth of four inches with a disc plough. Subsequent culti- 
vations were carried out according to the requirements of the experiment. 
Three plots were necessary and were treated as follows : — 

riot 1. Well-worked Fallow . — Cultivated during spring, again w'hen 
requiied during summer after a tail ot rain of 25 points or over, and again 
prior to seeding, the object being to maintain a mulch throughout the fal- 
lowed [jeriod and to destroy weed growth. 

Plot 2. Ordinary Fallow . — Cultivated during spring and prior to seed- 
ing only. 

Plot 5. Neglected Fo/iow.— Cultivated just prior to seeding only. 

Sheep were depastured on the plots alter ploughing. 

The plots were each one-eighth of an acre in area and were repeated 
five times, all being eventually harvested for grain. 

All plot^ received cultivations with a springtyne implement at the end 
of April and before planting, and were harrowed after planting. 

The experiment was planted on the 8th May with the variety ^^Nabawa^^ 
sown at^ihe nate of 46 Ihs. per acre with superphosphate (22 per cent.) at 
tibe rate of 120 Iba per acre. 
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The results for 1929, together with the results of the past 13 years, 
are set out hereunder: — 

MULCHJNO EXPERIMENT, 1929. 

Variety— Nahawa. Planted on 8th May. Superphoephatii! (22% ) 12()lba. per acre. 

Seed, 451bH. per acre. 


Treatment . 


Mulched in HprliiR 
after rain diir* 
111 }? summer 
an<l before 
planting. (Well 
worked Fal- 
low) 

Mulched in spring 
and before 
planting only. 
(Ordinary Fal- 
low) 

Mu]ehe<l b(?fore 
planting only. 
(Neglccled Fal- 
low) 


Computed Yields per Aero. 

Sec. 1 J Sec. 2. j Sec. 3. j Sec. 4. 

Sec. r>. 

Aver- 
age 
Yields 
per acre, 
1029. 

Per- 

centage 

YieMs 

1929. 

Aver- 
age 
Yields 
p(jr acre, 
1915-29. 

Per- 

centage 

Yields, 

1915-29. 

bus. lb. j bus. lb. 
23 38 1 2L 49 

bus. lb. 
21 34 

bus. lb. 
22 32 

bus. lb. 
21 12 

bus, lb. 
22 9 

99 

buH .11). 
22 36 

102 

10 44 22 3 

24 36 

23 88 

22 10 

1 

22 26 

100 

22 8 

j 100 

20 20 ($ 

24 .'>1 j 

(22 18 i 

1 ; 

16 34 

i 

20 47 

1 93 

20 .56 

J 

1 95 

1 


This year’s results sliow very little difference in yield between the con- 
tinuously cultivated plots (well-worked fallow) and the plots cultivated only 
in the spring and prior to seeding (ordinary fallow), but both these show 
an increase over the plots ploughed in the previous winter and mulched be- 
fore planting only (neglected fallow). This confirms the average results of 
the past 13 years during which time the experiment has been conducted con- 
tinuously. It also shows and confirms previous years’ results in that the 
yields of the wheat crop are decreased when land ploughed the previous 
winter receives no further attention until seeding time. 


Fallow V. Non^Fallow Experiment, 

This experiment was conducted to show the practical and economic ad- 
vantages, if any, of fallowing in heavy types of soil. 

Five plots of one-quarter acre area were used, three of these being fal- 
lowed and two unfallowed. The three falloAved plots were ploughed to a 
depth of four inches with a disc implement in June, 1928, cultivated with a 
springtyne cultivator in September, han*owed after IV 2 inches uf rain in 
February, springtyne cultivated in April, and twice cultivated before seed- 
ing. The two unfallowed plots were disc-ploughed to a depth of four inches 
in early May, 1929, and springtyne-cultivated twice before seeding. 

The variety "Gluyaa Early” was planted in all "five plots on May 23rd 
at the rate of 45 lbs. per acre, and superphosphate <22 per cent.) was ap- 
plied at the rate of 120 lbs. per acre. 
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The results were as follows : — 


FALLOW V. NON-FALLOW EXPERBIBNT, 1929. 

Variety — Gluyas Early. Planted on 23rd May. Superphosphate (22%)— -I’iOlbs. per acre. 

Seed, 46 U)b. per acre. 


Treatment. 


(Computed Yields per Acre. 


Average 
Yields 
per acre, 
1920. 

Po^sent* 

age 

Yields, 

1929. 


Section 1. 

Section 2. 

Section 3. 

Section 4. 

Section 5. 

Fallowed 

bus. lb. 
24 7 ! 

bus. lb. 

bus. Ib. 
24 3 

bus. lb. 

1 bus. lb. 

bus. lb. 
22 13 

100 

Unfallowed 

! 

18 4 

i 


14 8 

1 18 30 

16 6 

73 


Little observation is required to note the improved yields from the fal- 
lowed plots. The difference in yield definitely indicates the economic advan- 
tages of fallow, for in these plots increased yield of some Q bushels 7 lb. 
per acre was the direct result of fallowing. 

Briefly some of the advantages of fallowing are. — 

1. Permits of seeding at the correct time. 

2. A better chance is afforded for the destruction of weeds. 

3. More moisture is conserved in normal years, thus providing a better 

insurance against dry spells at critical periods. 

4. Fallowing renders it possible to work the soil down to an even tilth, 

resulting in an even and strong germination. 

5. Stimulates the production of nitrates, sweetens and aerates the soil. 

6. Observations show that fallowing helps to check “TakealP^ and other 

fungus diseases. 

7. Increased yields. 


Early v. Late Fallowing Experiment. 

This experiment has been conducted for the past six years with the ob- 
ject of determining the effects, if any, between early and late winter fallow- 
ing on resultant wheat crops grown on hea^^r land. 

Two plots, each of half an acre in area, were required, and the crop was 
harvested for grain. The early fallow plot was ploughed the first week in 
June, 1928, and the late fallow plot the third week in August, 1928. Both 
were ploughed with a disc plough to a depth of four inches and were subse- 
quently cultivated in September with a spnngtyne cultivator; harrowed after 
rain in February, cultivated with a springtynq in April, nnd twice cultivated 
with the same implement immediately before planting. 

On May 1st, 1929/, the variety Nabawa was planed at the rate of 45 
Igs. per application of 120 lbs. of 22 per cent, superphosphate 
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In the results tabulated below, the yields for 1929 are shown, together 
with the average for the past six years. 

EARLY V, LATE FALLOW EXPERIMENT. 1929. 

Planted iBt May, 1929. Variety— Nabawa. Superphosphate {22'^{,) -12()llw. par acre. 

Seed — 451bs. per acre. 


Date ploiiRhecJ. 

Computed Yields 
per acre. 

Average 

YIeldrt 

! 

Vcrcont- 

age 

Average 

1 Yields 

1 l>«>r 

Percent- 

age 

Yields, 

6 years. 

Section 1 , j Sectitm 2. 

per acre. 

Yields, i 

1 

i acre, 
j 6 years. | 

lat W(Mjk in .Jinm 

l)UH. lb. ; bus. lb. 
16 36 i 

bus. lb. 1 
16 36 1 

too 

bus. lb. : 
23 4 

100 

3rd week In August 

; l:i 20 

i ^ 

13 20 j 

! 

19 17 

! ! 

S3 


Heavy rains fell in May and June, after the plots were planted, and 
these favoured the late fallow by tending to equalise the moisture content 
of both early and late fallowed plots. Despite this fact, the early fallow 
shows to advantage in the results, not only last year, but during the whole six 
years the experiment has been conducted, and from this it can be concluddl 
that when the land is fallowed early heavier yields are obtained. 
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SALMON GUMS EXPERIMENT FARM* 

FIELD EXPERIMENTS WITH WHEAT, 1929. 

1. Thomas, Supt. of Wheat Farms, 

L. G. Senior, Manager. 

Other than those published in the March, 1930, issue of this Journal, 
the following held experiments were conducted with wheat at the Salmon 
Gums Experiment Farm during 1929: — 

Depth of Ploughing Experiment. 

Time of Ploughing Experiment. 

Mulching Experiment. 


The monthly rainfall and the total for 1929 recorded at the farm are 
shown in the table below, together with the average for the past 11 years 
recorded at Salmon Gums, one mile distant from the farm: — 








Growing period. 


May 

NovJ 

Dec.l 

Total 

— 

Jan. 

Feb. 

Mar. 

Apl. 




1 



to 



for 





May.j 

June. 1 

.July. 

Aug. 

Sept. 

1 Oct. 

Oct. 



yejir. 

At Experi- 
ment 

106 

65 

78 

26 

125 

207 

169 

163 

21 

35 

710 

1.50 

43 

1 1.173 

Farm, 

1929 

Average, 

81 

50 

112 

106 

154 

152 

135 

131 

116 

126 

HI 3 

81 

81 

1,273 

11 years, 
Salmon 















Gums ! 


j 

! 



i 


i 





1 



The growing-period rain for 1929 is almost an inch below the eleven 
years' average. SuflScient rain fell in May and June for good germination, 
and the July and August recordings were above the average. However, only 
21 points were recorded during September, and by the end of that month 
the crops were showing signs of distress, and eventually did not yield up to 
earlier expectations. 

The land on which the experiments were planted was of the heavier 
mallee type. 

Depth of Ploughing, 1929. 

This experiment, which was conducted this year on red loam cleared in 
1926 and first cropped in 1927, has for its object the ascertaining the uiost 
economical depth to plough for the wheat crop. 

Three plots* (each replicated five times) were required, one ploughed to 
a depth of two inches, one to four inches, and one to five inches. It was 
intended to plough the last-mentioned plot to a depth of six inches, but the 
condition of the land did hot permit of this being done* 

AUi the plots were ploughed to their respective depths in June, 1928, 
and cross-ploughed in September-October of that year to kill self-sown 
wheat plants In January, 1929, all the plohrwere cultivated with a spring- 
tyne ianplement," and this operation was repeated hkead of the drill. 

The ^^mch plots had a tendency to set and hecothe hard more readily 
ather two, making it mori difficult to obtain a suitable 
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On 13th May, 1929, the variety “Nabawa” was planted at the rate of 
45 lbs. per acre. Superphosphate (22 per cent.) was applied at the rate of 
112 lbs. per acre. The lack of rain during September and October seriously 
affected the results of all crops. 

The results of the experiment are given in table form below: — 


DEPTH OP PLOUGHING EXPERIMENT. 1929. 

Variety — ^Nabawa. Planted on 18th May, 1929. Superphosphate (22%) — 1121bB. per acre. 

Seed — 451bs. per acre. 


Depth of Plous^g. 


Computed Yields per Acre. 


Average 

Yields 

Per- 

centage 

Sec. 1. 1 

Sec. 2. 

I 

Sec. 3. 1 

Sec. 4. 

Sec. 5. 

per Acre, 
1929. 

Yie^, 

1929. 

2 Inches 

bus, lbs. 
12 47 

bus. lbs. 
13 24 

bus. lbs. 
13 46 

bus. lbs. 
13 9 

bus. lbs. 
13 24 

bus. lbs. 
13 18 


4 indies 

18 46 

14 0 

14 51 

13 46 

14 22 

14 

9 

100 

5 Inches 

12 18 

14 0 

13 24 

14 8 

11 66 

18 

9 

98 


From these results, and in view of the dirticulty in maintaining the soil 
in a suitable condition, it would appear that 4 inches is the most suitable 
and economical depth to plough, but as the results are for one year only, a 
Jednite conclusion cannot be arrived at. 

Time of Ploughing Experiment. 

This experiment is conducted with the object of determining to what 
extent the time of ploughing (fallowing) affects a resultant wheat crop. 

The land on which the experiment was conducted this year was origin- 
ally timbered with Silverbark and Mallee. Three plots, treated in the fol- 
lowing manner, were required: — 

Plot 1. Ploughed in March, 1928. (Long Summer Fallow) 

Plot 2. Ploughed in June, 1928. (Early Winter Fallow.) 

Plot 3. Ploughed in September. (Late Winter Fallow.) 

Each plot was repeated five times, and harvested for grain. 

With the exception of the time of the initial operation (ploughing), all 
plots were treated alike. They were cross-disc cultivated in October to de- 
stroy self-sown wheat plants, and in January they were cultivated with a 
springtyne implement. They were again cultivated before seeding. 

The variety Nabawa was planted on the 14th May, 1929, at the rate of 
45 lbs. per acre. Superphosphate (22 per cent.) was applied at the rate of 
112 lbs. per acre. 

TIME OF PLOUGHING EXPERIMENT, 1929. 


Variety— Nabawa. Planted on 14th May. Su|)erph(»phate (22%) — ^1121bs. per acre. 

Seed— •451b8. per acre. 


1 

Time of 

Computed Yields per Acre.- 

Average 

Yields 

1 

1 Per- 
icentage 

Average 

Yields 

Per- 

centage 

Ploughing. 

Sec. 1. 

See. 2. 

Sec. 3. 

! 

Sec. 4. 

Sec. 6. 

per acre, 
1929. 

Yields. 

1 1929, 1 

per acre, 
1928-29. 

Yields, 

1928-29 

Ploughed in March 

bue. lbs. 
9 U 

bus. lbs. 
10 48 

bus. Ibe. 
10 58 

bus. lbs. 
10 58 

bus. lbs. 
11 56 

bus. lbs. 
10 52 

95 

■ '4 ^ 

bus. Ibft. 
18 22 

98 

Ploughed in June 

11 12 

11 27 

11 6 

11 20 

12 4 

11 26 

100 

IS 39 

100 

moughed in Sep- 
tember 

10 7 

10 21 

10 36 

11 5 

11 5 

10 39 

93 

12 43 

92 
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These results are in favour of the June fallowing, indicating that, where 
possible in this district, the initial operation of ploughing should be carried 
out immediately after seeding. Difficulty was experienced with March 
ploughing as a result of the dry spring and summer months. Apart from 
this, it is .difficult to understand why the results from the plots ploughed in 
March did not equal those plots ploughed in June. 


Mulching Experiment, 1929. 

This experiment is planned to show the advantage, if any, of working 
winter-fallowed land during the spring and summer months. 

For this purpose three plots were required, and are designated ^‘Well- 
worked Fallow,^' “Ordinary Fallow” (Control), and “Neglected Fallow.^’^ 
They were one-eighth acre in area, and w^ere as follows: — 

. 1 . Well-worked Fallow. — Cultivated during spring, again when required 
during summer after 25 points of rain or over, and again before seeding, 
the object being to maintain a mulch during the fallowed period and to de- 
stroy weed growth. The dates of the various cultural operations were as 
follow: ploughed June, 1928; cultivated October, 1928, January, 1929, 22nd 
February, 20th March, and again ahead of the drill. 

2. Ordinary Fallow. — Cultivated during spring and prior to seeding 
only. Date of cultural operations: ploughed June, 1928, cultivated 23rd 
October, 1929, and again ahead of drill. 

3. Neglected Fallow. — ^Ploughed in June, 1928, and cultivated immedi- 
ately prior to seeding. 

Each plot was repeated five times, and all were situated on red loamy 
soil. The land, previous to being cleared, was timbered with Silverbark and 
Mallee. 

The variety “Nabawa” was planted on the 15th May, 1929, at the rate 
of 45 lbs. per acre. Superphosphate (22 per cent.) was applied at the rate 
of 112 lbs. per acre. 

.The results are tabulated below: — 


MULCHING EXPERIMENT, 1929. 

Variety — ^Nabawa. Planted on 15th May. Superphosphate (22%) — llSlba. per acre 

Seed — 45 lbs. p^r acre. 





Computed Yields per acre. 


! Average 

Per- 

Treatment. 




— 


- 


1 Yields 
per acre, 

oentage 

Yields, 


Sec. 

i- I 

Sec. 2. 

1 

1 Sec. 3 

Sso. 4. 

1 Sec. 5. 

1929. 

1929. 


1 bus. lbs. ! 

bus. lbs. 

bus. lbs. 

bii8,.lb8. 

bos. lbs. 

bus. lbs. 


Mniofaed IW spring, after I 
rains during summer and 
before seeding . 

Mulched In spring and before 

14 

16 1 

14 80 

14 30 

18 68 

13 40 

14 11 

104 

18 

58 

/ 14 69 

18 17 i 

1« 9 

12 66 

18. df 

100 

seeding (Control) 
Molched^dre seeding only 

14 

87 

16 7 

1 ■ ; 

14 0 i 

13 31 

18, 2 

14 3 

108 


Th^: year this experiment has conducted at this fafiny. 

Ipiid infinite i;pnclusions can be arrived at 
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FIELD EXPERIMENTS WITH WHEAT, 1929. 

YILGARJSr EXPERIMENT FARM. 

I. Thomas, 

Supt*rintendent of Wheat Farms, and 

G. K. Stevens, 

Farm Manager. 

The following experiments, in addition to those published in the March 
issue of the Journal, were conducted at the Yilgam Experiment Farm 
last year: — 

Depth of Ploughing Experiment. 

Time of Ploughing Experiment. 

Mulching Experiment. 

The monthly rainfalls, as recorded at the Farm for 1929 and 1928, 
together with the average for the past 40 years, as ofTicially recorded at 
Southern Cross, eight miles west of the Farm, are set out below — 



1 Jan. 




1 Growing Period. ' 

TotalJ 

May- 

Oct. 



Total 



Feb. 

Mar. 

Ap]. 

i 

May. 

June. 

July. 

Aug. 

Sept. 

' 

Nov. 

Dec. 

for 

year. 

1929 ... 

36 

120 

60 


275 

145 

1 

57 j 

25 

9 

60 

671 

294 


1,071 

1928 ... 

92 


62 

50 

170 

76 

165 1 

80 

48 

7 

555 


67 

816 

Av. 40 yrs. 

60 

69 

106 

72 

194 

1.39 

144 1 

I 107 

79 

63 

726 

r>o 

46 

1,051 


From these records, it will be seen that, except l or the excellent rains 
which were experienced during the months of May and June, resulting in a 
good even germination, the crops were grown under extremely adverse clim- 
atic conditions. 


Depth of Ploughing Experiment. 

The object of this experiment is to determine the comparative effect 
upon resulting wheat crops of ploughing the land to different depths. For 
the* purpose of this experiment three plots (each replicated five times), 
were required, and were ploughed to depths of two inches, 4 inches and 
six inches respectively. 

Previous to^ being cleared in 1928 the land was timbered with Salmon 
Gum and Gimlet. For this year’s experiment the plots were ploughed in 
June, 1928. All plots were cultivated with a Springtyne implement in 
September, January, February and again immediately prior to seeding. On 
each occasion the "two-inch deep” plots received additional cultivation in 
order to break the hard surface and obtain a mulch. At seeding time several 
cultivations were necessary to bring these plots into the desired tilth. 
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The variety ‘^Qluyas Early” was planter! on the 13th May at the rate of 
42 lbs. per acre with an application of 112 lbs. of superphosphate (22 per 
eent.), per acre. 

The results are as under: — 


Depth op Plooghinq Experiment, 1929. 

Variety— 'Gluyas Early. Superphosphate (22%) — 112]bs. per acre. Planted on 11th May. 

Seed— 42IbB. per acre. 


Depth of 
Ploughing. 

Section 1. 

Cotnpu 

Section 2. 

ted Yields per Acre. 
Section 3. | Section 4. 

Section 5. 

Average 
Yields 
per acre, 
1929. 

Per- 

centage 

Yields, 

1929. 


bus. 

lbs. 

bus. lbs. 

bus. lbs. I bus. lbs. 

bus. lbs. 

bus. lbs. 

% 

2 inches 

7 

41 

6 27 

5 14 i 7 41 

9 45 

7 22 

i 

4 inches 1 

« 

1 

6 49 

[ * i 8 46 

11 20 

8 .59 

100 

6 inches 

S 

46 

7 19- 

7 55 j 8 10 

9 52 

8 24 

93 


* Discarded owing to accident at seeding time. 


As the results are for the one year only, no definite conclusion can be 
arrived at, but, in view of the difficulty experienced in maintaining the 
mulch during the fallowed period, these results indicate that the deeper 
ploughing is advisable. 


Time of Ploughing Experiment, 

The object of this experiment is to detennine whether the time of 
ploughing has any effect on the resultant wheat crop on heavy land. 

This is the first year the experiment has been conducted on this fann,. 
and the land on which the plots were situated was of the heavy Salmon Gum 
and Gimlet type. 

Three plots were required, and, as except for the initial ploughing opera- 
tion, , all thi‘ee were treated in a similar manner. One plot was ploughed in 
March, 1928, one in June and one in August, 1928. Subsequent cultivation 
took place during September, January, February and before seeding on all 
plots. Each plot was replicated five times. 

The results are as set out below: — 


TllHB or Fl^OVOHINO EXPXBmENT. 1929. 

Variety— Gluyas Barly. Plaoted on 13tb May, 1929. Superphosphate (22%)— ll2lba. per aore. 

Seed— 42Ibs. per acre. 


Treatment. 

. . 

Gomputed Yields per Acre. 

Average 

Yelds 

per 

Aore. 

Percentagr 

Yields. 

Section 1. 

Section 2. 

Section S. 

Section 4. 

Section 5. 

Pknifl^ed _ Mardh 1 
X6th, 1928 1 

bus. 

10 7 

bus. lbs. 

7 26^ 

bua. lbs. 

7 56 

. bus. lbs. ' 
7 41r’t 

- bus. Iba. 

9 .45 

bus. ibs. 

* « 35 

s 



HI 

9 23 

7 33 

9’ 59 

9 $0 

100 



' ' 6 ■ 

7 38 

“ 715 ^ 

. .• 'i. 


76 
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The results are for one year only, and no definite conclusion can be arrived 
at. However, they confirm the results of a similar experiment conducted at 
the Chapman and Salmon Gums Experiment Farms last season. 

Mulching Experiment. 

The object of this experiment is to determine how far and under what 
conditions the cultivation of winter-fallowed land is profitable during the 
spring and summer months. The land on which the experiment was con- 
ducted was ploughed with a disc implement in June, 1928. 

Three plots were necessary and to meet the requirements of the experi- 
ment, they were treated as follows: — 

Plot No. 1 — Well worked Faliota.— Cultivated during spring, again 
when required during summer, after 25 points of. rain or over, and 
again prior to seeding, the object being to maintain a mulch through- 
out the fallowed period and to destroy weed growth. 

Plot No. 2 — Ordinary Fallow. — Cultivated during spring and prior 
to seeding only. 

Plot No. 3 — Neglected Fallow. — Cultivated prior to seeding only. 

The land on which the experiment was conducted this year was typical 
•Salmon Gum and Gimlet timber country, and had not been previously 
cropped. 

Plot No. 1 this year received cultivations Avith a Springtyne impleinent in 
September, Januaiy, February and March, and aguin before seeding; 
Plot No. 2 was cultivated in September and again before seeding, while Plot 
No. 3 was cultivated prior to seeding only. 

The variety ^^Gluyas Early^’ was planted on 13th May, 1929, at the rate 
of 42 lbs. per acre; superphosphate (22 per cent.) was applied at the rate 
of 112 lbs. per acre. 

Last year’s results, and the average results for the two seasons that the 
experiment has been conducted, are set out below : — 


MnoBniro Expehoowt, 1029. 

Variety — Glayae Early. Planted on 11th Hay. Saperphosphate (22%) — llSlbs. per acre. 

Seed— 421b8. per acre. 


Traatment. 

Oompnted Yields per Acre. 

Average 

Yields 

per 

acre, 

1929. 

Percent* 

age 

Yields, 

1929. 

Average 

Yields 

per 

acre, 

1928-29. 

Percent 

age 

Y^. 

1928-29. 

Seo.l, 

|See. 2. 

Sec. 8. 

Beo.4. 

1 

See. 5. 

Hnldhad In spring, after 
rains during siiminer, 
and before seeding 
Hatched in spring iand 
before seeding 
trol) 1 

Hulched before seeding i 
only 

bus. lbs. 
10 43 

1 

9 8 

7«8 

bus. lbs. 
9 88 

9 28 

8 89 

bus. lbs. 
9 45 

9 23 

8 54 

bus. lbs. 
11 34 

10 29 

9 45 

bus. lbs. 
10 36 

9 45 

9 45 

bus. lbs. I 
10 27 

1 

: 9 38 i 

8 58 

100 

93 

bus. lbs. 
16 18 

15 2 

15 2 

100 

100 


This yearns results, and the average results for the two years the ex- 
periments have bm conducted^ indicate that greater yields are obtained whan 
the fallow is cultivated during the spring and during the summer months 
should appreciable falls of rain occur. 
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FIELD EXPERIMENTS WITH WHEAT* 

CHAPMAN EXPERIMENT FARM. 

I. Thomas, 

Superintendent of Wheat Farms. 

P. Jeffrey, 

Manager. 

In addition to the experiments published in the March issue of thi»^ 
Journal, the following experiments were conducted during 1029 with wheat 
at the Chapman Experiment Farm: -- 

Depth of Ploughing Experiment. 

Time of Ploughing Experiment. 

Mulching Experiment. # 


The following table shows the monthly rainfall recorded at the Fami 
as well as the average for the previous 24 years. 







1 Growing period. 


Total,! 



Total, 

Year. 

Jan. 

Peb. ! 

Mar. 

Apl. 

May. June, j 

July. 

Aug. 

j 

Sept. 

1 Oct. 

May- j 
Oct. 

Nov. 

Dec. 

for 

Year. 

1929 ... 

j 

1 

40 1 

20 

10 

424 648 

189 

190 

78 

85 

1,554 

106 1 

8 

' 1,788 

• Previous 
24 years 
average 

28 

i 

48 1 

65 1 

1 48 

288 i 418 

1 1 

897 

268 

164 

96 

1,681 

29 j 

28 j 

1,817 


* This average as appeared in the March issue was Incorrect. 


The seasonal rains commenced early in May and during that and tho 
following month the rainfall was considerably above the average for that 
period. The rainfall for the remaining months of the growing period, how- 
ever, although below the average, was suMcient for the crop to mature nor- 
mally on account of the previous excessive rain. 

Depth of Ploughing Experiment, 

This experiment was conducted on land ploughed to the respective 
depths in August, 1928, springtyne cultivated in September and October and 
again prior to seeding. 

It is designed to determine the comparative effects upon the crop when 
the land is ploughed to different depths. Three plots were required and 
were ploughed as follows:^ — 

Plot* 1.— 4 inches, representing shallow ploughing. 

Plot 2, — 6 inches, representing medium ploughing. 

Piet 3.-8 inches, representing deep, ploughing. 

Tha plots were each an mghth of an acre in Area and wei'e repeated 
ftire timesV' 

: lA# axpeninent was edMn^ted this year was cleared 

previously. rlEeaVir^ May 

.growth was i , 
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The results obtained this year, together with the average results for the 
past 15 years are as follow: — 


DEPTH OF PLOUanmO BXPEKIM15NT, 1929. 

Variety— Nabawa. Planted on 9th May, 1929. Superi>ho9phate (22%) — 112Uw. jjer acre. 

Seed — 451b». per acre. 


Depth of 


Computed Yields per Acre. 


Average 

Yioldg 

per 

acre, 

1029. 

Percent-I 

age 

Average 
Yieldg, 
per 
< acre, 
1915-29.J 

Percent* 

age 

Ploughing. 

Sec. 1. 1 

Soc. 2. 

Sec. 8. 

1 

1 

Sec. 4. 

! Sec. 5. 

! 1 

Yieldg, i 
1929. 

Yields, 

1915-29. 


bug. Ibg. 

bug. Ibg. 

bus. lbs. 

bug. Ibg. 

bug. Ibg. 

bug. Ibg. . 


bug. Ibg. 

100 

Ploughed 4iu. 

deep 

Ploughed 6in. 

deep (Control) 
Ploughed 81n. 

deep 

12 66 

12 47 

14 87 

11 27 

14 15 

13 12 

, 88 

10 10 

14 37 

14 15 1 

14 .69 i 

15 .60 

1.6 35 

15 3 ' 

! 100 

i 

16 16 

100 

1.3 24 

15 .67 

i 

15 21 

1 

13 31 

1.6 57 

14 50 

1 

1 99 

16 .69 

104 


The results for this year are in favour of the deeper ploughing. This 
was the case last year when the differences were not nearly so marked. 
However, the average results since 1915 (15 years), when the trial com- 
menced, show very little difference, at the same time indicating that deeper 
ploughing, though not economical, does not decrease the yields of the 
wheat crop. 


lime of Ploughing Experiment, 

The experiment is being conducted in order to ascertain the comparar 
tive effects upon the wheat crop of long summer fallow, early winter fallow 
and late winter fallow. 

For the purpose of the experiment three plots ploughed in March, 
June and August, were required. The plots were replicated five times. 

Ploughing was carried put to a depth of four inches, the soil being a 
light sandy loam. 

The plots ploughed in March were springtyne cultivated in June on 
account of weed growth. All plots were cultivated in August, September and 
prior to seeding in May. 


TIME OF PLOUGHING BJXPBEIMENT, 1929. 

Variety— Nabawn. Planted on 10th May. Superphosphate (22%)— liabs. jwr acre. 

Seed— 461bs. per acre. 


Time of Ploughing. 

Computed Yields per Acre. 

Average 

Yields 

Per- 

centage 

Yields, 






per acre, 

Sec. 1. 

Sec. 2. 

Sec. 8. 

Sec. 4 

Sec. 5. 

1929. 

1929, 


1 us. lbs. 

bus. Ibg. 

bug. n>H. 

bus. lb.. 

bug. lbs. 

bug. lbs. 


Plough«h Maroh, 1928 (Sum- 

9 16 

9 45 

10 7 

10 21 

ID 58 

10 9 j 

1 

88 

mer fallow) 

Ploughed June, 1028 (Con- i 
trol) (early winter IWlow) 
Ploughed August, 1928 (late < 

12 65 

10 14 i 

11 20 

8 8 

12 4 

8 54 

“ “ 

; 8 so 1 

11 6 

8 39 

11 27 j 

8 54 i 

100 

78 

winter fallow) 





1 




The results are for one year only and hence cannot bo taken as coa- 
dusive. However they confirm the results of experiment elsewhere, indioat-! 
mg that ^tiy winter fallow is considerably better than late winter faljow. ; 
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Mulching Experiment » 

The object of this experiment is to determine how far and under what 
conditions the cultivation of winter fallowed land is profitable during the 
spring and summer months. 

The experiment has been conducted since 1914, and as in previous years 
the following system of cultivation was adopted. 

Plot 1. {Well Worked Fallow). — Cultivated during spring, when re- 
quire<l during summer, after 25 points of rain or over and again prior to 
seeding, the object being to maintain a mulch throughout the fallowed 
period and to destroy weed growth. 

Plot 2. (Ordinary Fallow — Control). — Cultivated during spring and 
prior to seeding only. 

Plot 3. (Neglected Fallow). — Cultivated prior to seeding only. The 
land was fallowed in July, 1928, and the plots were cultivated as mentioned 
above The well-worked fallow received four cultivations during the sum- 
mer months. 

The results for this year and the average results for 1914-1929 are as 
follow : — 

KULCHIKG EXPERIMENT. 1929. 


Variety— NalMtwa Planted on 18th May, 1929. Superphosphate <22%)— 1121bs. per acre 

Seed— 4 Mbs. per aora. 

Grain Yields. 


Treatment. 


Computed Yields per Acre. 


Average 
Yields ! 

Per- 

Average 

Yields 

Peiv 

centage 

860. 1. 1 

Beo. 2. 1 

Sec. 3. Sec. 4. 

1 Sec. 5. 

per 1 
acre. 

Yields. 

per acre 
1914-29. 

Yields, 

1914-29 

Gultlvated In spring 
after summer 
rains and before i 
seeding 1 

bus. lbs. 
16 4 

ibus lbs. 
16 4 

bus. lbs. I bus. lbs. 

! 17 54 1 14 0 

1 

bus. lbs. 
14 59 

bus. lbs. 
15 48 

100 

bus. lbs. 
16 25 

108 

Cultivated In spring 
and before seed- 
ing (Ck>ntroi> 

Id 48 

16 12 

17 3 j 16 14 

14 37 

16 46 

100 

15 14 

100 

Cultivated before 
seeding only 

14 61 

16 56 

16 19 1 16 29 

4 

14 0 

15 81 

98 

13 51 

91 


H»y yields 


Treatment. 

Computed Yields per Acre. 

Avenm 

Yields 

P^ 

Average 

Yields 

Per- 

centage 

Section 1. 

Section 2. 

l 

Section 3. 

per 

acre. 

Yields. 

per acre. 
1914-29. 

Yields, 

1914-29. 

Cultivated In spring, 
after summer rains 
and before seeding 

0. Q. L.| 
18 1 26 1 

1 0 , q. L, 
20 0 19 

0. 9* L. i 
21 1 10 

1 i°i *1 i» j 

' 1 

1 

108 

1 

1 

0. 9. L. 
26 1 8 

i 

106 

Cultivated in spring 
and before seeding 
(Control) 

18 1 10 

18 1 3 

1 

20 1 27 

19 0 4 

100 

24 2 21 

100 

Cttlttyated before 
seeding only 

: 

18' 1 8 

17 8 15 

19 8 25 

18 2 24 

97 

,21 0 8 

85 


0 th tho results of this year and the average result)^ over the past 15 
yaaz^ lire in lEavaur of the plots cultivated in npri^g, after summer rains 
jilimting, thou^ for this year tibte ininease *does not warrant the 
4 ||(^ MSI m p may eiUavtitioiis. 
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FIELD EXPERIMENTS WITH WHEAT AND OATS, 1929. 

AVONDALE STATE FARM. 

A. S. Wild, B.Sc. (Agric.), AgricnlturaJ Adviser, 
and 

H. J. Bailey, Farm Manager. 

The land on which the wheat experiments were conducted was typical 
york gum and jam country which had been cleared a number of years. It 
had been ploughed during the previous July to a depth of four inches with 
a mouldboard plough, disced or springtyne cultivated during October accord- 
ing to the extent of the weed growth, springtyne cultivated in February,, 
disced in April where necessary to destroy weeds, and again springtyne 
cultivated immediately prior to planting. 

The monthly rainfalls as recorded at the farm, together with the average 
for the past 44 years as officially recorded at Beverley, four miles distant, 
are set out hereunder: — 









Qrowing Period. 





Total 


Jan. 

Feb. 

Mar. 

Apl. 

May. 

1 

July. 

Aug. 

Sept. 

1 Oct. 

1 Total. 

Nov. 

Dee. 

tot 

year. 

Avondale 

1929. 

Av. Bever- 
. ley 44 


109 

77 

16 

1 

256 

484 

228 

128 

73 

86 

1 1,150 

! 

198 1 

7 

1,656 

( yean... 

81 

44 

64 

86 

220 

819 

826 

246 

166 

97 

1,874 

49 

89 

1,686 


The total rainfall for the year (1,556 points) was 130 points below the 
average for the past 44 years, and that for the growing period (1,150 points) 
was 224 points below the average. This was largely due to the low rainfalls 
during September and October. Fortunately excellent rains were experienced 
early in November, and consequently the crops matured as if under normal 
conditions. 


KATE OF SEEDING EXPERIMENT. 

In this experiment the midseason variety “Nabawa^' was planted at 
three dillerent rates, viz., 90 lbs., 45 lbs., and 60 lbs. per acre. The results 
obtained, together with the average percentage results for the past four 
years, are set out hereunder: — 

Eatb of Sbbdikg expbrimbnt, 1929. 

Planted on 16th May. Variety— Nabawa. Superphosphate (22%)— lOOlbs. per acre. 


Bate of 
Seeding. 

Ckonputed Yield per acre. 

Aver- 

per acre, 
1929. 

Per- 

centage 

Yields, 

1929. 

Aver- 

vlTd. 

per acre, 
1926-29. 

Per- 

centage 

Yields, 

102a-2a 

See. 1. 

Seo. 2. 

Seo. 8. 

Seo. 4. 

Seo. 6. 


bns. Ibt. 

bus. Iba. 

bns. lbs. 

bus. lbs. 

bus. lbs. 

bus. lbs. 


bus. Iba. 


90lbe. per aore ... 

82 18 

27 18 

27 67 

28 11 

29 24 

29 0 

112 

21 41 

118 

46lbB. per aore 

26 88 

22 46 

26 1 

to 62 

28 48 

25 4a 

100 

19 6 

100 

iOIfaa. per aore ... 

26 11 

to 16 

26 41 

27 6 

26 4 

27 16 

106 

20 18 

108 
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The above results conclusively indicate that, under the conditions of 
growth at the Avondale State Farm, applications of seed heavier than 45 lbs. 
per acre are profitable. The results at the experimental farms situated in 
portions of the Wheat Belt, other than the Great Soutliern, are equally con- 
<jlusive in establishing that 45 lbs. per acre of seed of the variety Nabawa 
is sufOicieiit. 

LIMING EXPERIMENT. 

The object of this experiment is to ascertain whether an application of 
agricultural lime at the rate of 10 cwts. per acre is advantageous to the 
wheat crop. 

This lime was applied a month prior to seeding, viz., on the 15th April, 
1929. This procedure enabled the lime to commence its actions on the soil, 
and so, to an extent, safeguarded the superphosphate (applied at seeding) 
from undue interference, and consequent excessive “reversion.” All plots 
were planted with the variety “Nabawa,” and superphosphate was applied at 
the rate of 100 lbs. per acre. 

The results obtained for this year, together with the average results for 
1927-1929, are as hereunder. — 

LTMINO TSXPEMMBNT, 1929 . 

Planted 15th May. Variety — Nabawa. Seed— 451bs. per aore. 

Superphosphate — (22%) — lOOlhs. per acre. 

Comput-ed Yields per acre. Average Average 

Yields Yields 

j per acre, vS!i5« P®*” 

Section 1. Section 2. Section 8. 1929. 1929 . 1927-29. 

bus. lbs. bns. lbs. bus. lbs. bus. lbs. ^ bus. lbs. 

25 19 25 19 26 2S 25 42 96 17 83 95 

26 18 25 8 28 87 26 41 100 18 32 100 

These results, which are for three years, do not so far indicate that lime, 
when applied in the autumn prior to seeding to this class of soil, has a bene- 
ficial effeot on the wheat crop. 

NITROGEN EXPERIMENT. 

The objects of this experiment are: — 

1. TJo determine whether increased yields are obtained when heavy 

"dressings of a nitro^nous fertiliser are applied to the wheat crop in addition 
io an application of superphosphate. - 

2. To ascertam whether it is advantageous to apply only part of the 
nttrog^uxos Ifftiliser at seeding time and part during the month of August. 

of the experiment two ratbs of ^lilphate of ammonia 
imjd 8'SWts. resp 



Average 

Percent- 

age 

Yields. 

1927-29. 
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Superphosphate was applied to all plots at the rate of 120 lbs. per acre, 
and those plots to which superphosphate only was applied were treated as 
controls. Comparisons were made between these control plots and those plots 
receiving 1 cwt. and 2 cwts. of sulphate of ammonia respectively. With 
each of these dressings the whole of the fertiliser was applied at the o ne 
time, viz., at seeding, in the one instance, and also, in separate plots, the 
application of half the sulphate was delayed until the month of August. 

That portion of the experiment dealing with the application of 1 cwt. 
of sulphate of ammonia was i*epeated six times, while that portion dealing 
with the 2 cwts. of sulphate of ammonia was repeated four times. 

This experiment was coiiflucted on both fallowed and unfallowed land 
(york gum and jam country). 

The fallowed land had been ploughed to a depth of 4 inches with a 
mouldboard plough during the month of July, 1928. During October it was 
springtyne cultivated and disced in February to destroy weed growth. Imme- 
diately prior to seeding in May it received a further springtyne cultivation. 

The unfallowed land, which had been cropped the previous year, wasi 
ploughed to a depth of 3 to 4 inches on the 5th of June, planted the 
following day, and harrowed immediately after. Throughout the growing 
period the growth and colour of the plots treated with the sulphate of 
ammonia showed to considerable advantage. This was particularly so with 
the unfallowed land. 

The results obtained are tabulated hereunder: — 

NiTROOBN BxPEEltfBNT, 1020. 

Fauow. 


Planted 14th May. Variety — Nabawa. Seed — 451b8. per acre. 

Superphosphate (22%) — lOOlbs. per, acre. 













1 


Aver- 





Computed Yields per acre. 



Aven- 

age 












age 

per- 

Treatment. 


1 

1 

1 



1 


1 


Yields 

centage 


Section 

Section 

Section 

1 Section 

Section 

Section 

per 

arce 

Yields, 


1 


1 ^ 


3. 

4. 


5, 


6 . 

1920. 

1929. 


bus. 

lbs. 

bus.r 

lbs. 

bus. lbs. 

1 bus. 

lbs. 

bus. 

lbs. 

bus. lbs. 

bus. 

lbs. 

% 

1 cwt. Ammonium Sul- .. 






j 








phate at seeding 1 

1 cwt. Ammonium Sul- f 

25 

36 

26 

4 

27 2 

1 

27 

24 

22 

* 

24 

54 

98 

phate in August ^ 














No Ammonium Sul- 






1 








phate (C!ontroi) ... | 

26 

19 

25 

6 

25 35 

1 26 

6 

26 

6 

• 

26 

26 

100 

Ammonium, 1 cwt., Sul- 1 






1 








phate at seeding ... j 

27 

16 

27 

IT 

27 46 

j 26 

85 

28 

30 

• 

27 

17 

107 

1 owt. Ammonium Sul-.^ 






1 








phate at seeding 1 

1 cwt. Ammonium Sul- f 

27 

46 

20 

66 


23 

9, 

24 

7 


26 

16 


phate In August J 






1 ■ 








No Ammonium Sul- 




58 


1 26 

86 




26 



phate (Oontrol) ... 1 

26 

83 

29 


26 

6 


48 

100 

Sowts, Ammoiihmk Sul- 



80 

28 


26 

48 

27 

17 j 





phate at seeding 

28 

0 


... 

28 

8 

106 


*PortloiMi of tlieie plots were weMogged and the teeulto were therefore dlsearded. 
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^TBOOXN EXPSRllCSirr, 1929. 


jiTon Fallow* 

Planted 5th June, 1929. Variety— Nabawa. Seed— 451bs. per*^aon. 

SnperpboBphate (22%)— 1201bs. per acre. 


Treatment. 

i ewt. Ammonium 
phate at seeding 1 

( cwt. Ammonium Sul- ( 
phate lu August 

Computed Yields per Acre. 

Aver- 
age 
yields 
per acre, 
1929. 

Ave^ 

age 

per- 

centage 

yieltH 

1029. 

Section 

1 1* 

Section 

2. 

Section 

3. 

Section 

4. 

Section 

6. 

bus. lbs. 

14 8 

Section 

6. 

bus. lbs. 

11 42 

bus. lbs. 

16 19 

bus. lbs. 

15 50 

bus. lbs. 

14 22 

bus. Iba. 

13 63 

bus. lbs. 

14 22 

% 

104 

Ko Ammonium Sul- 
l^iate (Control) ... I 

14 61 

14 87 






too 

1 cvrt. Ammonium Sul- 
phate at seeding 

16 19 

16 48 

17 8 

13 9 

15 21 

14 22* 

15 80 

112 ^ 

1 cwt. Ammonium Sul--% 
phate at seeding 1 

1 cwt. Ammonium Sul- f 
phate Id August 

19 0 

14 22 

... 

16 34 

13 53 

... 

16 67 

110 

Ko Ammonium Sul- 
phate (Control) 

14 8 

16 21 

... 

18 63 

16 7 

... 

14 37 

100 

S owte. Ammonia Sul- 
phate at seeding 

19 0 

19 69 

... 

16 4 

15 50 

... 

17 48 

121 


These results are not conclusive, but they indicate that on fallowed land 
of this type and in this district a slight advantage only is gained by applying 
a heavy dressing of a nitrogenous fertiliser to the wheat crop at seeding time. 
This advantage is lost if the application of portion of this fertiliser is delayed 
until August. 

On the unfailowed land the indications are that the yields are increased 
to a greater extent than those on the fallowed land, and here again it is not 
advantageous to delay the application of portion of the nitrogenous fertiliser 
until the spring months. 
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OAT VARIETY TRIAL. 

This e3[perime||p%as conducted this year for the first time on the Avon- 
dale Farm. Five j^rieties were planted in each section^ the standard late 
variety, Algerian, JMng taken as the control. The experiment was in tripli- 
cate, all three plite being harvested for grain. 

The land was of a sandy nature, being originally timbered with sheoak 
and jam. 

The results obtained are as follow: — 


Planted 13th' May. 


Oat Variety Trial, 1929. 

Seed — 401b8. ]ier acre. Superphospliate (22%)— lOOlbs. per acre. 


Computed Yields per acre. I 


Average 


Variety. 

• 

Maturity. 

Section 

1. 

Section 

2. 

Section 

8. 

Average 

Yield, 

1029. 

percent- 

age 

Yield, 

1929. 


• 

bus. 

lbs. 

b«w. 

lbs. 

bus. 

lbs. 

bus. 

lbs. 

% 

Burt’s Early 

Early 

20 

11 

21 

8 

19 

16 

20 

11 

7» 

Algerian (Control) ... 

Late 

32 

7 

23 

1 

21 

37 

26 

28 

100 

Ouyra ■ 

Midseason 

35 

11 

19 

15 

21 

1 

25 

9 

98 

tachlau 

Midseason 

1 

26 

12 

17 

87 

15 

36 

20 

2 

76 

Algerian (Control) |... 

Ute 

32 

7 

28 

1 

1 24 

12 

26 

20 

100 

ICulga 

Early 

• 


18 

4 

! 19 

37 

1 19 

1 

70 


•Kesiilta discarded owing to plot being affected by flood waters. 


These results confirm those obtained at Wagin during 1927 (see 
“Journal,” March, 1928, p. 85), viz., that the late variety Algerian and the 
midseason variety, Guyra, are the most suitable for grain in these districts. 
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THE STANDARD EGG* 

W. T. Richardson. 

In the minds of a large majority of poultry farmers the production of 
standard-weight eggs — ^two ounces or over— appears to be a desirable object, 
but the methods adopted by them to reach that objective are as a general 
rule based on false premises. The trouble with most of them is that they 
have built up large flocks of birds at the expense of rate of laying coupled 
with grade of egg. The former calls for little knowledge and care compared 
with the latter, which is the result of years of careful selection in breeding, 
based on-— 

(1) constitutional vigour; 

(2) body size;, 

(3) record of the indhidual performance of the breeding stock dur- 

ing the first laying season. 

That the small -egg evil will, to a certain extent, always be with us is to 
be expected, given the recessive character of the ‘^size-of-egg^^ factor in 
breeding. To-day that extent is too predominant in numbers of faims to l>e 
productive of satisfactory financial results, when considered from a purely 
egg- production point of view. 

Constitutional vigour is indicated by the appearance, or build of the 
bird. Those without depth of body, width of body, and chest development 
lack in constitution; likewise the birds with sunken dull eyes, long snipy 
beaks, or with legs close together, especially at the hock, giving a ‘^knock- 
kneed^^ appearance. The internal organs (digestive, reproductive, etc.) of 
n hen Cannot function freely and to their full capacity if they are encased 
in a narrow, shallow frame. Heavy laying involves a sevei*e strain on a hen 
or pullet, therefore a strong constitution is essential, otlierwise a bird will 
be unable to stand up to the work, and not only will egg productions be 
seriously affected, but its health may be endangered. A vigorous constitution 
is closely connected with resistance to disease, both of which are inherited 
factors. 

Any obstirvant person may notice that undersized birds — ^in their re- 
spective breeds — are far too prevalent on our poultry farms. They indicate 
degeneration in body size, which is intimately associated with degeneration 
in the size of egg. Some farmers who a few years ago produced a prepon- 
derance of standard eggs find themselves to-day burdened with large quan- 
tities of undersized eggs, partly due to their disregard for body size, when 
selecting the breeding stock. 

Records of performance can only be obtained by single pen testing or 
trap nesting during the w’hole of the first laying season, when every egg laid 
.should be individually weighed, and the weight recorded. Spasmodic at- 
tempts at testmg for short periods will not indicate the performance of any 
bird at .a later stage, either in size of egg or rate of laying. Pen averages 
are Jpi^le^ng , because j^y do not single out the prolific layer from the 
possible poor layer. Periods generally take place during July 

arid/or August, a^d coincide* ^th the peak period of production of standard 
^gs. T^.y are hot a guide to the breeding falue of a bird, and create tlie 
ikapreesion that the average weight of egg shown for that period obtains for 
the reet of the test, irrespective of any variation in the size df egg. (See 
graphs in this and previous issues of the ‘Mournal,” also tables beading on 
this subject.) 
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Generally, a hen does not attain her maximum egg size till she is in her 
third laying season. Most breeding operations are carried out with second 
and third season birds, any eggs out of the breeding pens not weighing the 
standard minimum (2 ozs.) being discarded. Discards are often heavy. The 
fact that poultry farmers generally incubate only standard eggs, expecting 
to obtain similar results from their docks, is a clear indication, and justly 
so, that the credit "size of egg” with being an inherited factor. If their 
stud birds produced large quantities of undersized eggs in their drst laying 
season, they must expect the progeny to show the same inherited tendency 
in their pullet season. 

It does not necessarily follow that a pullet hatched out of a standard 
weight egg will be a producer of a large percentage of standard eggs. Pos- 
sibly that particular egg may have been the only standard egg laid by its 
dam, or one out of a small percentage of them. We can only reasonably 
expect that the preponderance in size of egg in the parent stock, whatever 
that size may be, will be inherited by their progeny, with variations due to 
the recessive factor in the shse of egg 

A test, extending over two years, has been conducted at^Murei^ Agri- 
cultural College, under the supervision of the Poultry Keeper (Mr. S. 
Froome) to ascertain and compare the variation in gfade of eggs laid by 
birds during their first and second season. 

Independent of the Egg Laying Competition, a number of pullets are 
single pen tested at Muresk ever year. The feed and attention given them 
are identical with that of the competition birds. All eggs are individually 
weighed and the weight recorded. The test under review commenced on the 
21st May, 1928. On 30th March, 1929, six White Leghorns that under test 
produced excessive numbers of eggs under 2 oz. were selected on their score 
card performance and again single pen tested for a further period of twelve 
months, i.e., to the 30th March, 1930, when the experiment terminated. Each 
graph indicates the performance of every individual bird during its first 
and second season. The black line designate standard eggs (2 oz. or over) 
and the dotted or broken lines the eggs under 2 oz. The progress of any of 
these birds in both grades of eggs can be followed by reference to the month 
(vertical columns) and the number of eggs laid (horizontal columns), ac- 
cording to the position of the respective discs. For example, Bird No. 149 
(graph No. 2) laid two eggs 2 oz. or over, and 18 eggs under 2 two oz. dur- 
ing the month of October, 1928 (pullet season), whereas during the same 
period in 1929 (second season) it laid 21 eggs 2 oz. or over, and four eggs 
under 2 oz. 

A test conducted privately has given similar results. 

In the absence of any record of performance, hen No. 140 would ap- 
pear to be a desirable breeder because during the breeding (secoiid) season 
it laid 14, 10, 24 and 22 standard eggs in the months of June, July, August 
and September respectively, with a total absence of eggs under 2 oz. 

The above experiment indicates the unsoundness of the prevalent notion 
that to produce layers of standard eggs, all that is required is to fill the 
incubators with eggs weighing not less than 2oz. laid birds in their 
second or third season. 

To produce and maintain the desired standard eggs, hot only must the 
hens haye ^ i^^rge preponderance of sh|ndard in their pullet 

out of hen with similar characteristics. 
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T^csuUs of t)L|)iTin\ci\l eoHducl'ed nl PlurwH /lqiricyltuT/»l 

to deteTHiiiie tHc Miwfion tn qt^dt ofcqqlMj bt| i5inqif PenTe.sted 

Whitt liqhoTH Ti'tWls duTlnq consttuhve qMrjs 
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CARE IN CRUTCHING. 

H. McCallum, * 

Sheep and Wool Insjiector. 

There is a right way and a wrong way to crutch sheep. 'Great care 
should bo exercised when handling pregnant ewes, and on no account should 
they be carried from the iien. Lead the sheep out, and be careful in turning 
them up. The wool should be taken off as (dosely as possible from a little 
below the hock, right round the top ol* the tail to where it joins on to the 
back bone and levelled outwards. 

All dirt should he cut oif so as not to attract tliei W'hen crutching 
there is no necessity to lean on the sheep with the knee or to press heavily on 
the fank with the fist. On no account should the ewes in lamb be knocked 
about by rough handling, or jammed through gate-ways. The ultimate 
results of handling ewes roughly are premature birth, mal-formations and 
dead lambs. 


(TRUTCHING. 



Correct method. Incorrect method. 


Many flock owners crutch their lugh grade ewes in a standing position, 
one person holding the sheep and another handling the shears: By this 
method there is no possibility of the lamb being turned. The standing 
position may be much slower, but it is certainly the safest. Through neglect 
of crutching dirty sheep, before shearing, a considerable poundage of good 
wool is wasted on account of the large percentage of stained wool. 






The following fertilisers have been registered at the Department of Agriculture under the Fertilisers Act, 1928, up to and 
including 15th April, 1930: — 
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FERTILISER VALUES. 

N. Davenport, B.Sc., Agric., 

Inspector of Fertilisers. . 

The chief aim in cropping practice is, of course, to obtain the maximum 
yield of marketable produce per acre. To accomplish this end, it is usually 
found necessary to apply to the crop a fertiliser of a particular type. As 
a general rule there are several of that type available, and the question 
naturally arises as to which is the most economical. 

This is a question which is repeatedly asked by the farmer who keeps 
an accurate account of his costs of production and is careful against in- 
curring unnecessary expense in his farming operations. 

it would seem, at first, that a comparison of the costs per ton would 
be. a sufficient guide. This is not so, however, as the registered minimum 
percentages of ^nitrogen, potash, etc., in each fertiliser are very seldom 
identical. ' 

A system is in use, viz., that of units and unit values which enables, 
an a[)proximation of the comparative values of similar fertilisers to be 
made. 

The majority of the fertilisers in use in this State are those which 
contain nitrogen, potash, and phosphoric acid, these constituents being 
known as fertilising ingredients. The amount of a fertilising ingredient in 
a fertiliser, e.g,, say nitrogen in sulphate of ammonia, is measured in terms 
of units, a unit being one per cent, by weight in the ion. Therefore, a sul- 
phate of ammonia fertiliser with a guarantee of 20 per cent, of nitrogen 
contains 20 units of nitrogen per ton. If we contine fuifher and say that 
the price of that ton is £15, then the price of 20 units is £15. Therefore, 
the price of one unit is In other ^ words, the unit value of nitrogen 
as sulphate of ammonia is 15s. 

In a similar way, the unit values may be obtained of other fertilising 
ingredients in their various forms. It must clearly be understood that the 
unit values are governed by market rates and are not to be considered as a 
definite measure of the .agiicultural or fertilising value of the respective 
fertilising ingredients. These unit values, however, approximate fairly 
closely to the fertilising value, as where the price is abnormally high, the 
demand diminishes, with a resulting fall in price and a correspondiiig 
lowering of the unit value. 

Unit values should be used only in comparing fertilisers of similar 
type, as manufacturing costs vary greatly with the class of fertiliser as 
also do the length of time and extent to which the fertilising ingredients be- 
come available. 

Having andved at all necessary unit values, we can then decide between 
two manures for which we have been quoted, say— 


* 

GnAiranteed.. 

Nitrogen. 

Minimum 
. Peroentikgos 
Phosphoric 
Acid, 

Quoted price 
per ton. 

C$h Bpiie * 

and 'Bom ^ ’’ ... 

6-6 

5-6 

. .10 

.13.^. j 

£ a d, 
14 0 0 
14 0 0 




.JUNB, 1930.] JOURNAL OF AGRICULTURE, W,A. 


31> 


As will be seen from the appended table of unit values for 1930, that 
for nitrogen in blood and bone is 32s. and for phosj;>horic aeid in blood and 
bone is 6s. 6d. Using these figures, we now obtain the computed value of 
each fertiliser, based on the fertilising iifgredients w'liich it conttiins— • 


Cab Bband Blood and Bone. 

6*6 units of Kitrogon at .S2/~ per unit 208/- 

10 units of Phosphoric Acid, at 6/6 per unit 65/- 

Total value 273/- 

Car Brand Blood and Bone. 

6*5 units of Nitrogen at 32/- per unit 176/- 

13 units of Phosphoric Acid, at 6/6 per unit • 84/6 

Total value ... ... 260/6 


It will be seen, therefore, that as the units containeddn the Cab Brand 
are worth more than those of the Car Brand, the former would be the more 
economical fertiliser to purchase when they arc both priced at £14 per ton. 

The total of the unit values of each fertiliser is not necessarily equal 
to the market j)ricc*, as the values themselves arc averages of all the fertilisers 
of that class on sale. 


In mixed mineral fertilisers, also, the cost of mixing 

{iud extra hpndling 

must be added to the cost of the ingredients which thus makes the unit values 
of fertilising ingredients of mixed fertilisers higher than those in simple 

manures. 


The following table gives the list of unit valuer for 1030: — 

UNIT VALUES FOR 1930. 


Nit^iogen. 


as Blood and Bono, Bonedust, and Bono and Flosh ... 

32-0 

„ Nitrate 

20-6 

„ Uroa 

19-6 

,, Ammonia 

16-3 

Phosphoric Acid. 


as Water Soluble 

4-2 

as Citrate Soluble — 

in Blood and Bone, Bonedust, and other animal fer- 

6-6 

tilisers 


In other fertilisers 

4-2 

as Acid Soluble — 

in Blood and Bone, Bonedust, and other animal fer- 

6-6 

tilisers 

« 

„ Basis Phosphate 

5-6 

„ Ammonia and Phosphate ... 

„ Superphosphate and Rook Phosphate 

„ Other fertilisers 

3-4 

2-6 

1-4) 

Potash. 


as Sulphate 

5-6 

M Muriate 

4-10 
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THE POLLINATION OF ORCHARDS* 

H. Willoughby Lanc®, 

Apiculturist. 

An article appeared in this Journal for December, 1927, showing the 
results of experiments dealing with the pollination of prune trees by bees. 

It is greatly to be feared, howeYer, that orchardists do not realise the 
importance of the presence of bees in their orchards; or if they do realise it, 
they are either content with the crop they have, are too much afraid of 
the handling of bees, or have not enough energy and enterprise to arrange 
for the installation of these most important agents in the fertilisation of their 
trees. Evperimentb in America during the last few years have brought home 
to the orchardist the importance of bees as fertilising agents, so much so that 
it is quite common for hundreds of hives of bees to be transported to or- 
chards for the blossoming period and the bee-keeper to be well paid by 
the orchardist for so doing. Other orchardists are studying bee-keeping 
and adding honey production to their activities. 

Generally speaking, orchardists in this State do not lealise the im- 
Ijortance of having bees on the spot and on the right spot. It is not 
enough to have bees in the bush. Very often at blossoming time the weather 
is cold, cloudy, or showery. At such times bees in an orchard will slip out 
•during intervals of sunshine, while bees in the bush will not be tempted 
cut, or will not have the time to reach the orchard. 

Of course other agencies besides bees are necessary for the pollination 
of blossom. The wind, some classes of birds, and indigenous insects, all have 
their part to play in the pollination of wild flora, but it is nevertheless true 
that modern fruit culture requires the special agency of the honey bee. 

A. I. Root, of Medina, U.S.A., says: — *4n sections where immense or- 
chards cover many square miles of territory and fruit is grown by the ton 
and car load, the wild insects are wholly indaquate to pollinate tlie great 
expanse of bloom and many apiaries must be established to obtain the best 
results. The only pollinating insects under the control of man are honey 
bees, and these must be introduced in large numbers in order to make fruit- 
growing commercially profitable. Fruit growing has a marvellous future 
before it and must be associated with bee culture.^' 

In the ** Agricultural Journal” of December, 1927, we gave particulars of 
experiments carried out in California on the setting of the fruit of prune 
trees. A summary of this shows the immense value of bees. The orchard 
in which the test was made covered 180 acres. In 1916 there were no hives 
of bees in the orchard, but in 1917 there were 115. Trees were enclosed 
so as to exclude bees, other trees were enclosed so as to enclose bees. The 
result was as follows: — 

1916. 1917. 

No Bees. Bees. 

Set of tree from which bees were excluded . . 1.04 0.43 

Average set of orchard, unenclosed . . . . 3.59 13.2 

Set of tree with bees enclosed * . 18.05 19«0 

B will be tmM that the* average setting with no bees in the orchard in 
193^ vad and that this was increased to 1312 in 1917, when the hives 
in the ordard* 
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Sin«e this date many experiments have been made in relation to the 
pollination of fruit trees; and in many orchards of self sterile trees, it has 
become the practice to place bouquets of bloom from another variety in 
proximity to the self sterile trees, and to place hives of bees in the orchard 
for their fertilisation. 

Orchardists must realise that it is not sufficient to have a hive of bees 
in the vicinity of the orchard. The hive must be in the ri^ht position. It 
must also be in the right condition at blossoming time and if necessary the 
orchardist must assist the bees by placing bouquets of fresh blossom in their 
line of flight that they may visit these first and carry the pollen with them 
to the trees. In other words, the orchardist must understand and look after 
his bees just as much as his trees. 

To get the best results from bees in an orchard, they should be in full 
strength at blossoming time. This in some districts may mean feeding the 
bees about five weeks previously to induce rapid breeding and ensure a 
large field force when the blossoms are out. 

As soon, therefore, in the spring as the weather allows, all hives should 
be opened up to see the condition and make sure that there is a good breed- 
ing queen, plenty of stores, both honey and pollen, also plenty of room for 
egg laying. If there is plenty of honey in the hive, but none being gathered 
aome of it should be uncapped to induce the commencement of brood rear- 
ing. 

A good book that can be recommended to the small bee-keeper is “The 
Beginner in Bee Culture,’^ by W. A. Goodacre, issued by the New South 
Wales Department of Agriculture, post free Is. Id. 

As a rule bees, when they leave the hive, seem to know just where they 
are going, and strive to arrive there in the shortest possible time. While 
there is nectar and pollen to be gathered from blossom, bees will absolutely 
ignore even honey placed on the ground a few feet away from the hive. For 
this reason, it has been noted that “tub bouquets” placed on the ground in 
front of the hives in many orchards have failed to give the desired results. 
The bees seem to have the trees in mind, and fly right over the tempting 
supply of nectar and pollen without stopping to investigate. 

Messrs. Kremer and Hootman, in “Gleanings in Bee Culture,” give some 
interesting facts about practical work with colonies of bees and bouquets in 
orchards and the following is an extract therefrom : — 


Proper Placing of Bouquets, 

“Realising that the placing of the bouquet on the ground often de- 
feated the object desired — ^namely, enticing the bee to visit the blossoms on 
its way to the field, a better method or one that called for the placing of 
the bouquets in the line of flight between trees was tried in a limited area 
in both a McIntosh and a Northern Spy orchard this past year. The “set” of 
fruit fp ^eh caste waM increased from 10 to 14 per cent, by using this 
method. 

“On cool or windy days the bees show a preference for the blossoms on 
the sunny side of the trees. Unless the temperature is sufficiently high to in- 
duce the bees to fly freely around the tree, the majority of the fruit will be 
on the sunny side. 

When the bouquet* were placed in pidls of water and hung on tripods 
between the trees in the line of flight, the bees visited the blossoms of the ‘ 
bouquets as readily as those of the tree. When bouquets were suspended 
from a limb of the tree In the shade, and the weather was somewhat cpol, the 
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bees were disinclined to enter the shady area with the result that the bouquet 
did not prove entirely efficient in that position. 

Several eounls made of the \isit of bees to the bouquets in different 
positions under the same weather conditions revealed that the bouquel^ 
placed in the line of flight of the bee when it has begun its search for nectar 
or pollen received at least five times as many visits per minute as a bouquet 
in any other position.” 


Bees Botihle Fruit Crop. 

For pollinatioii purposes, the importance of distributing the coloiues 
through the orchard during the blossoming period must be carefully con- 
sidered. The experien(-e this past season of Frank Street, Manager of the 
Kentucky Cardinal Orchards, of Henderson, Kentucky, well illustrates this 
point. 

On the strength of facts brought out in a recent pollination publication^ 
he placed 50 colonies of bees in a 45-acre tract of Winesaps, in which the 
pollinating variety was Champion, this variety being planted every third tree 
in every thud row. The bees were placed about ten feet away and faeiri<» the 
pollinating variety. 

They had two other tracts of orchard of about equal producing capacity, 
located six and eight miles from the orchard under discussion. The following 
are the harvesting records on these thi'ee orchards from September 15 to Octo- 
ber 15. The varieties in the main are Winesap, Stayman, Delicious, Ben 
Davis and Champion. 

The bees were distributed in the Gieen Farm Orchard at the rate of about 
one colony to the acre, as indicated above. The other orchards were situated 
near colonies of bees, but no bees were placed directly in the orchard. The 
Park Orchard, on which the pollination appeared the poorest, was within 
2,000 feet of a commercial apiary, but the bees had to cross a wund ^wept 
valley to reach the orchard. Kain and high winds interfered with their 
normal flight during the bloom. 


Farm. 

Pai k Orchard 
Home Farm 
Green Farm (bees) 


Hand picked. Drops. Total bu, 
5,661 3,SOO 9,461 

5,839 3,000 8,899 

14,381 2,872 17,253 


In the table above, we would like to call attention to the fact that from 
pollination the number of bushels of drops or ground fruit was not only re- 
duced, but the total yield was nearly doubled. Did it pay to distribute the 
colonies through the orchard? 


Location in Orcha/rd Important. 

To assure sufBcient insect activity under adverse weather conditions at 
blossoming time, strong colonies of bees should be distributed in mature 
orchards at the rate of about one colony to the acre. . Bee flight will bo en- 
couraged and better results obtained by locating the colonies in sunny wind- 
sheltered locations, away from exposed locations swept by strong winds. 
When wind is blowing over 20 miles an hour, cross currents and eddies 
are created among the trees which are avoided Iw the bees. ^ These condiitons 
are unfavourable to 'the bees, and their flight under such conditions is greatly 
reduced. < 

Distributing the colonies through Ihe orchard will provide for the most 
economical utilisation of any flight that is made. , For pollination purposes, 
the plaee for AN li^lotiiea during blossom time is in or vmfy near the orchard, 
not ito- m a half macvor more from the ordiand. 
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NUNGARIN AGRICULTURAL SOaETY. 

FALLOW COMPETITION, ] 929/30. 


Judpt* — H. Rudall, Field Officer. 

Nineteen entries were received for the Fallow Competition conducted by 
the Nnngarin Agricultural Society. Thirteen of these submitted their fallow 
for adjudication. The judging was based on the same scale of ])oinrs as in 
previous competitions, namely:— 


Moisture 

Condition of mulch 

Freedom from weedi 
Conaolldfttlon of seed bed ... 
TTnlforrolty of preparation 


points. 

40 

10 

... XO 

20 

20 

Total ... 


... 100 


Judging was commenced on the 17th March and completed on the 20th. 
A fairly general thunderstorm fell over most of the area about 10 days before 
judging took place. 

The rainfall recorded at various centres from June until 20th March 
is shown hereunder: — 


i 

Fallowing rains. I 

Spring raiiw. | 


Siimii'cr rains. 


Total 

Ealn< 

fall 

June 

1 

1 

June. 

July. 

Aug, 1 

Total. 

Sep. 

i 

Oct. 

Total.] 

Nov.j 

Dec. 

Jan. 

Feb. 

Mar. 

Total. 

to 

20th 

Much. 

1 

:Nuugariu ... 

i 

1 249 

104 

86 

439 

14 

,55 

1 

69 

225 

... 


24 

1 

177 

426 

934 

*Creagh .Pros. 

1 240 

105 

71 

416 

15 

65 

80 

181 



11 

130 

322 

818 

Lake Brown 

j J52 

54 

59 

266 

15 

53 

68 

2U5 




84 

289 

623 

Talgoniine 

liowns 

209 

70 

08 

407 

14 

72 

80 

*204 ! 



15 

218 

437 

930 

Jolly, ... 

240 

00 

H8 

400 

21 

99 

120 i 

28H 




160 

454 

974 


The competing areas of fallow which were outstanding were those sub- 
mitted by Mr. H. P. Jolly and Mr. F. A. Williams. 

Mr. Jolly^s was long summer fallow, ploughed in February, and subse- 
quent working and implements were such that, with the turf-like feeling 
underfoot, one felt and ultimately found a mulch of desirable tilth and depth, 
with a level and well consolidated seedbed, without clods being buried. The 
moisture content was high at a depth from 8 to 12 inches. 

Mr. Williams’ competing plot might have shown more uniformity in 
preparation if a plough had been used for the initial operation, followed by 
the springtyne cultivator and harrow’s in November. The uneven depth of 
the initial working (scarifying) was more pronounced than in Mr. Jolly’s. 
The consolidation was a little too firm and the moisture content was not as 
pronounced at the same depth as the successful competitor. 

With these two entries of such a high standard, my task was made easy 
when examining the other entries. ^ 
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The following table summarises the cultural methods and shows the 
points awarded: — 
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Perusal of the recorded rainfall at the varioiis centres shows that the 
Spring rains were very light. In November a heavy downpour occurred. 
This falling at harvest time was perhaps most inopportune because time and" 
labour may have only permitted the whole of the acreage fallowed being 
rushed over. Had attention been concentrated on. a portion, .and this 
tho 2 K>ughly worked to conserve all the moisture possible, some of the fallows 
examined would have then shown more moisture below the depth of |>loughing 
which would be available for the depleted subsurface soil. Ih many casosv 
for this cultivation the sundercut and combine>cultivator-dr{Qi were used ini 
an endeavour to form a suitable mulch. The former implement ( sundercut 
gave too great a depth of mulch with numerous air pockets caused by covered' 
clods which provided many exaporating tubes, and with the latter machine 
(combine cultivator-drill) more care might have been exercised in regulating 
6ie depth, thereby avoiding a mulch almost to the depth of ploughing. The 
if arch rains were most valuable to those fallows worked properly; but again 
the sundercut and combine-cultivator-drill were providing a mulch of too* 
great a depth. 

It would be well if more farmers realised the value of the March and 
April rains and the necessity for the immediate cultivation of the fallow to* 
restore the mulch which vrill assist to conserve as much moisture as possible, 
as an insurance against a late starting or a light winter’s rainfall! This is 
supported by Departmental records of the Demonstration Plots at Kalgoorlie* 
in 1927. Five inches of rain were recorded during March. The soil wa$ 
immediately worked. No further rains were experienced until May, when, 
the seed was sown. Three and a-half inches were recorded during the grow- 
ing period, and the very early variety Noongaar returned 25 bushels to the 
acre. 


Experiments have proved that the more moisture conserved on the* 
fallowed land in the Eastern Wheat Belt means better fallow, and better 
fallow means bigger yields. 

It is nearly four years since my last visit to this district, and some of 
the fields when first taken up were cropped continuously for some years, 
followed later by a fallow-wheat rotation. It was noticed in some instances 
on the heavier soil that there was a most decided lack of compaction of the 
surface soil. This is more noticeable after a season of light rainfall than 
after an average one. It occurred to me that a timely wanning might be 
sounded that perhaps the fallow-wheat rotation is being continued a littla 
too long, thereby impoverishing the soil by depleting the humus whi(}h is so 
necessary to maintain its fertility. Now that many farmers have the water 
available on their holdings, through the reticulation from the rock catch- 
ments, and are able to run sheep, it might be advisable to consider a longer 
rotation^ so as to include a pasture or fodder crop which would be beneficial 
in assisting to restore the humus so necessary to the fertility of the soil. 
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OAT VARIETY TRIALS AT DENMARK. 

J. T. Armstrong^ B.Sc. (A^ic.), 

Senior Agrricultural Adviser. 

Last year several Oat Variety Trials were conducted in the Denmark 
district, usinjy the varieties Burt^s Early, Lachlan, Guyra. 

The growth of ^^Lachlan” and "Guyra” was similar until September, 
when ‘Tjachlan” forpred ahead of the latter variety and eventually yielded 
considerably better. 

It is considered that, if the crop is to grow through the winter, the soil 
should be left cloddy and open so as to permit of better aeration. This was 
shown on Mr. Russell’s plot, wliere the mulch was worked too finely, and the 
soil became cold and water-logged in the winter. Where the crop is grown 
for early feed, the mulch should be made very fine. 

The experiment shows that for early winter and spring feeding, "Lach- 
lan” is the best of these three varieties in this district. 

The following are the details of the trials: — 

,K. Russell, Group 42, Denmark. 

Soil — light brown friable loam previously growing maize which was 
•cut in February. On account of the friable nature of the soil, the lower 
plots became cold and water-logged in the winter, and sections were conse- 
■quently only cut from plots on higher land. 

Cultivation. Land was ploughed and harrowed four times ]>rior to 
seeding. 

Seeded: 21st March, 1929, 

Rates: Seed, 1 bushel oats per acre. 

Superphosphate, 2 cwts. pei’ acre. 

Seed and manure harrowed in. 

Harvested first weeb in November, 1929. 

Yields: "Guyra” — 3 tons 12 cwts. 

"Lachlan” — 4 tons 61 cwts. 

, "BurUs Early” — 2 tons 171 cwts. per at? re. 

F. Smith, Group 41, Denmark. 

Soil — ^red karri loam, rocky in places* 

Cultivation. Cleared in December, 1928, ploughed with share plough in 
January, 1929, then disc cultivated and reploughed early in February, 1929, 
and harrowed twice. 

Seeded: 20th March, 1929. 

Bates; Seed) 50 lbs. oats per acre. 

Superphosphate, 2 cwts. per acre 

Yield: "Guyra” — 3 tons 12 cwts. 

"Lachlan ” — 5 tons 8 cwts. 

"Burt’s Early” — 4 tons 7^ cwts. 

K, Testar, Group 100, Denmark. 

Soil — red loam varying to lighter sandy loam, carrying originally jarrah 
and jred gum. 
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Cultivation. Cleared December, 1928. Ploughed December, 1928, re- 
ploughed m January, then harrowed twice, and harrowed twice with tyine 
harrows. 

Seeded on 26th March, 1929. 

Bates: Seed, 1 bushel oats per acre 

Superphosphate, 2 cwts. per acre. 

Harvested at end of October. 

Yield: "Lachlan*^ — 3 tons 10 cwts. 

‘^Guyra” — 3 tons 1 cwt. 

**Burt\ Karly”— 3 tons 1 cwt. 


The following are the average yields from the three plots: 


' Lachlan '* 

' Burt’s Early " 
' Gnyra ” 



Per acre 

Percentage 

Yield. 


tonn 

4 

cwts 

8 

100 


3 ft 

78 

_ 

1 ^ 

* 1 

78 


A COMPARISON BETWEEN OATS AND CAPE BARLEY FOR 
EARI.Y WINTER FEED 

Last year an experiment was conducted on Group Settlement holdings 
alt Denmark, comparing the suitability of oats and Cape barley for early 
winter feed. ^‘BurPs Early” was the oat variety used. 

The expenmeut proved that, on reasonably good country, “BurPs- 
Early” oats will give earlier and more feed than Cape barley, and stock 
prefer the oats to the barley. 

In this district the land should be ploughed m the summer, and seeded 
in February, either with ^^BurPs Early” or ‘^Lachlan” oats. 

The following are the details of the experiment:— 

J. Jlsley, Group 41 

Soil : Medium to light loam, growing in its virgin state karri and sheoak. 
Cleared in January, 1929, ploughed with share plough in February, re- 
ploughed, disc cultivated and harrowed four times and again after seeding. 
Seeded : 25th March, 1929. 

Bates of Seeding ; 1 bushel oats, 1 bushel barley per acre. 

Fertiliser: 2 cwts. superphosphate per acre 

The crop was fed off on the 12th June, and was then estimated to 

yield 

Oats — ^3 tons 7i cwts. 

Barley — ^ISJ cwts. 

After being fed off, the oats came away first and yielded more feed than the 
barley. 

J Hodgson, Group 41. 

Soil: Gravelly loam carrying in its virgin state kam and sheoak. 
Cleared in 1926 and laid down with pasture which proved a failure. 
Ploughed m early March and then cultivated and harrowed. 

Seeded: 25th March, 1929. 

Bate of Seeding: li bushels oats, 1^ bushels barley per acre. 

Fertiliser : 9 cwts superphosphate |>er acre. 

The date and luore growth than the barley^ and were of a 

hett# 
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I The crop was fed oif in early June and estimated to yield: — 

Oats — 2 tons 3 cwts. 

Barley — 1 ton 16 cwts. 

As in the former experiment, after feeding off, the oats gave quicker 
and better returns than the barley. 


The average results of the two trials are as follows: — 


— 

Yield of Green 
I'odder before 
closing for hay. 

Percentage 

Yields. 



tons. 

cwts. 


Oats ... 


2 

15i 

100 

Barley 


1 

I7i 

07 


MIPTOTER^S VISIT TO MERREDIN EXPERIMENT 

FARM* 

Visit to the Meiredin Experiment Farm on 10th May, 1930, of the 
Hon. P. D. Ferguson, Ministo for Agriculture, Professor Prescott and party. 
Reading from left to right — Dr. L. J. H. Teakle, Plant Nutrition Officer j 



Minister at Merredin Experiment Farm. 

Hon. P. D. Ferguson, Minister for Agriculture; Mr. Geo. L. Sutton, Direc- 
tor of Agriculture: Professor J, A. Prescott, Chief of the Division of Soil 
Research in the Waite Agricultural Research Institute, Adelaide: Messrs. 
J. H. Langfteld, Manager of the Merredin Experiment Farm, and I. Thomas, 
Supamtendent of Wheat Farms. 
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BUNT RESISTANCE TESTS, f929. 

E. J. liiMBOUBN, Cereal Breeder, Experiment Farm, Merredin. 

The experiment dealing with the resistance or susceptibility of wheat 
Tarieties to the disease known generally as “Bunt” or “Smut” (Tilletia 
levi^) was again carried out during the past season on the same lines as the 
tests described in the March (1929*) issue of this Journal. 

The varieties tested this year were those which, in previous tests, had 
shown a high — 75 per cent. — resistance to the disease; new ones and new 
strains of old ones. 

For instance, “Canimbla” (p. 1729), gave an infection of 56 per cent, 
when tested in 1927, but a slightly improved strain (p. 1821) whs received 
during 1928, and it was necessary to obtain information as to its resistance 
to disease. It will be seen that there is no improvement as regards its re- 
sistance to Bunt. * 

The method of infection and conditions of planting as then explained 
were again adopted with the exception that the variety “Clluyas Early” was 
used as the control instead of the variety “Boor«*in.” 

The .following is a list of the varieties tested, with the percentage of 
infection found. The variation in the, relation between the number of in- 
fected plants and the percentage of infection is due to the fact that the 
percentage is computed from the actual number of mature plants. One 
hundred grains are planted of each variety, but the loss of plants during 
growth varies considerably. 

VARIETAL RESISTANCE AS SHOWN BY INFECTION PER ROW. 


1929. 


Variety. 


Infected 

Percentage 

Reg. No, 

plants 

infection 



row. 

per rpw. 

1 

'Gluyae Early 

P 159 

19 

0 / 

<» 

20 

lAkakomuga x 'Bald Earlv) 

P 1847 

40 

U 

(Bald Medeah x Bobs) ... ... 

P 1943 

19 

2 r> 

(Ciolneback i Minister) 

P 1842 

22 

31 

(Federation x Bald Medeah) 

P 1838 

1 26 

. 33 

(Federati^ x Bunyip) ... .f. ’ ... 

■ C W" 

• 6'^ 

7 

OInyaa Ewrly ... ‘ ... ... 

P 159 

21 

, 2.5 

•Olpyas Karfy ... 

P 159 

17 

18 

(Flcm^e X Nidbawa)^.; 

C 81 

t‘ 

1 

... ^ 

P 1939/5V 

n 

22 

^ ' y .ii.- 


> , - ' 
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VARIETAL RESISTANCE AS SHOWN BY INFECTION PER ROW-H»n«tn«erf. 

1929. 


Variety. 

Reg. No. 

Infected 
plants 
per row. 

Percentage 
infection 
per row. 

(Oallipoli X Federation) 



P 1940 

6 

14 

(Hard Federation z Yellow Marquis) 


P 1937 

34 

60 

(Nabawa x Carrabin) 

Gluyas Early 


... 


4 

11 

6 

13 

Gluyas Early 



P 169 

27 

31 

Bindu 



P 1887 

17 

21 

Canimbla 



P 1821 

66 

66 

Carwarp 



P 1835 

24 

29 

Cedar 



P 222 

2 

3 

Coral 



P 1891 

8 

16 

Gluyas Early 



P 169 

23 

30 

Gluj^as Early 



P 169 

27 

31 

Cowhort 


... 

P 1938 

22 

32 

Currimp-Seln. from Chapman 

Exp. Farm 

P 1747 

40 

63 

Bookie Delta 



P 1744 

20 

26 

Ford 



P 916 

1 

1 

For indentification 



P 1892 

... 


Gluyas Early 



P 169 

30 

37 

Gluyas Early 



P 169 

23 

28 

Genoa 



P 3611 

... 

... 

Inderet 



P 1760 

42 

49 

Kings White 



P 1368 

36 

42 

Marshalls No. 3 



P 1374 

40 

64 

Minflor (Seln.) 



P 1763 

1 

1 

Gluyas Early 


... 

P 169 

17 

23 

Gluyas Early 



P 169 

31 

64 

Perfection 



P 1929 

32 

60 

Piastre 



P 1460 

... 


Stewart 



P 1831 

43 

68 

Suvla 



P 1699 

23 

32 

Whillan 



P 1841 

43 

64 

Gluyas Early 



P 159 

24 

28 


**Genoa” (p. 1511) has again proved immune, this being the .sixth year 
in succession that it has been entirely free from infection. It is a very late 
raaturing variety, and for that reason cannot be recommended for growing 
commercially. 
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BEE mVES. 

H, WiiiLOUGHBT Lance, 

* Apicultnrist. 

At this season of the year, when outside work in the Apiary is practic- 
ally at a standstill, the subject of hives is a suitable one. 

All practical bee-keepers should, during the wint^ months, overhaul 
all spare hives and parts thereof, and, if expecting to increase, prepare new 
ones. We presume that all spare combs in good condition have been safely 
stored, either on the hives or in some suitable place to keep them free from 
moth ; if any have been put away in cupboards or rooms it would be wdl to 
examine them at intervals to see that they are free of moth. 

All frames with damaged or old combs should have had the eombs cut out 
and melted down. These frames will need overhauling, repairing and tighten- 
ing, then they may be wired ready for the foundation, which in nine cases out 
of 10, should be full sheets. 

Now, as regards hives, it is surprising what a number of old box 
hives and badly kept frame hives with cross comb, making it impossible to 
examine the brood chamber, one finds in some districts. I would here like 
to remind bee-keepers that such methods of keeping bees is contrary to regu- 
lations and anyone found with hives which cannot be easily and efficiently 
examined is liable to a fine 

Some bee-keepers have many odd size hives, veiy often due to purchas- 
ing stocks of bees from different persons. It would be wise for all such 
to decide which hive suits their method of working and the district best, then 
make this their standard and gradually eliminate all others. Nothing is 
more annoying than to find, when a hive requires a spare super, that one 
has every other pattern except that required. 

Generally speaking, there aipe two types of hives, single wall and double 

wall. 


The single wall type is that mostly in use in this country, principally 
for two reasons — ^it being cheaper, and, where hives ere moved about to 
catch the honey flow, it is much more, easy to transport. 


The double wall type is used very largely in England and some parts of 
America. It is practically one hive inside a krger one, but both standing on the 
some floor board. Both the inside box and the outer cover are usually made of 
half -inch wood. A quilt or wood cefling is laid on top of the frames and 
^ere is a space of several inches between this and the roof, which allows 
an air space all round and on top of the hive, proper. In cold climates this 
space is packed with paper or other materiai to consein^e the heat. In 
^ sitmmar the eireuUtion of ai# keeps the hive ^lpbol. Where an 'apiarist does 
^ hives from one district to another, this is ah excellent hive for 
caiT' hot c&hate. I have made several of these and never find the bees hang- 
as with single wall hiv^ I also consider that I ^et 
^ese hives, although I have ievtar ihkde ao actual test of 
‘ - ■ '• 4 ' '■ ■ /' ■' ' - 
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Figure (1) shows a B double wall hive with gable roof. Figure 
(2) shows section of similar hive with sloping roof. 



Fig. 2. 


The type of smgle wall hive iu most general use in Australia and 
America is l^e Langstroth pattern, wMeh has praotieally become the stand- 
ard* This hive has frames 17 5/8 inches long by 9 1/8 inches high for the 
brood ehan^ber. Faetoiy-made hives of this pattern are made of seleoted 
timber 7/8 inch thick, the overall dimensions being 20 inchas by 16 inches. 

Some bee-keepers make their own hives after the Langstroth pattern 
tom peM cases, but in very many oases these are not satisfactory, either 
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from lack of knowledge of the requirements of a hive, or from indifferent 
workmanship. The half-inch wood of petrol cases is not sufficient ; two thick- 
nesses should be used. A strip of wood nailed on the inside of the ends in- 
stead of rabbeting, i^ not satisfactory, as it leaves space for the building of 
comb. All joints, especially those of hives made from petrol cases, should be 
painted before being nailed together. 

Home-made Hivee — 

For the benefit of those who wish to make their own hives the following 
particulars are given: — 

The standard sizes of factory hives are 8 and 10-frame. The petrol 
case will make a good 9-frame hive. 


The inside width of an 8-fame hive is 12^? iiiches; that of a 10-frarae 
1414 . A petrol case will make a hive 13%. Standard frames are If inches 
wide; 10 of these would equal 13% inches and be a tight fit, and be very 



Fig. 3. 


difficult to manipulate. These hives, therefore, should only be used for 9 
frames. In the supers these frames can be spaced out equally and should 
produce good fat ^ombs easy to uncaps but in the brood chamber they 
should be placed close together and a dummy board, say of % inch wood, 
; in to take up tbe extra ^"ace. reason |or tlus is that the natural 
\ ^^>acii|g of brood comfes is If inches. Drone brood requires a larger space, 
eombf are further a^a^, the. bees have gieater facilities and induce- 

a. pboto^ldi of the compete hite shown with the body drawn 
Rtile, fsd roof at ;the. side. ! floor ik tii the 
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petrol ease half -inch thick, but if thicker wood is obtainable, so much the 
better. These are cut 15% inches long, nailed to two pieces of 3 x 1 jazrah, 
and sloped of^ at front to allow of a good alighting board for the bees. The 
length of the level portion should be at least 23 inches. On this surface, 
along the back of the two slides, nail strips of wood lin. x jin. for the body 
to rest on. This will raise it above the floor and allow an entrance all along 
the front. 

For the body, use the two ends of the case, the top edge being rabbeted, 
as shown in Figure 4 and metal rabbets nailed on. These can be obtained 
from any dealer in bee goods. The object of the rabbets being to allow of 
bees running under the ends of the frames, and also giving less surface for 
the bees to stick tight with propolis. 

r 

CM 

Jc 


O) 


Section through AB 

Fig. 4. 

The sides of the cases are next cut 20j inches long and nailed on to 
the two ends. The ends are now inch thick and the sides half-inch: half- 
inch, however, is thin for the sides and does not conserve the heat of the 
hive as well as yg inch; therefore, nail another thickness of half-inch wood 
outside this, but not the whole deptibi of side. The top strip may be two 
inches wide. Then leave a 1 inch gap; tlm, bottom strip will then be 6% 
inches wide. Now nail along the top ahd bottom of front and back two 
more 2-mch strips. These will strengthen the joints and the strips along 
the top will g^ve a good hold all round for lifting the body. To make the 
method of putting the hive together more plain, the ends of tbe wood in 
Figure 3 are shown dark. Figure 4 shows a section through the ends, and 
Figure 5 through the sides. Figure 6 is a plan. The inside measurem^ts 
of this hive are 9%in.^ high x ISjin. x 13%in. 
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The roof can be made of half-inch wood from petrol caseS; or if avail- 
able, thicker wood for preference. The side of a petrol case is the exact 
length required. Now prepare three strips of 1-inch seasoned jarrah or good 
white wood, one inch, one and a-quarter inches, and one and a-half inches 
wide respectively. These form the cross pieces to which the roof is nailed, 
the one and a-lialf inch piece in front and the one inch piece at back, thus 
giving a slight slope to run the water of^. 

A piece of galvanised iron, 24%in. x 19in., is now obtained, the comers 
cut and the front and back bent over and nailed to the cover. The sides 
are bent at an angle of about 45 degrees, but not nailed. This will allow 
ventilation between the wood top and the iron roof, and will at the same time 
prevent the rain driving under. Should spiders make their web in this 
space, it is an easy matter to bend the sides up and clean out the web with 
a stick. In Figure 3 the visible side is shown bent up for cleaning. 

If galvanised iron is not available, a petrol tin may be used. Cut the 
ends out; cut the remainder dowm at two opposite corners, so that you have 
two pieces each composed of two sides of the tin. 

These may now be used for the roof, one overlapping the other; the 
joint being nailed down along the centre cross-piece. The whole should 
now be painted with two coats of paint, but if tar is available, it is prefer- 
able to dip in or paint the floor board with hot tar. The iron roof may be 
painted with red oxide if desired. 

The projecting alighting hoard, shown in Figure 3, is not suitable for 
those who move their bees about to catch the honey flow. Figures 7 and 8 
show two types of detachable alighting boards. 



Ih Figure 7 the floor is cut ofl flush with the front of the hive body and 
the two clips made of 1 inch hoop-iron, nailed to the front of the 3 x 1 
jarrah battens, with the top edge 1% inches in from the floor. The alight- 
ing boai*d has two strips of ^-inch hoop-iron nailed to its battens, being 
bent slightly so that they will just enter the clips like hooks. 

Figure 8 shows the alighting board attached by dowels. Where a num- 
ber of hives are in use, a jig should be made and the holes bored to the jig 
so as to make the boards interchangeable. The holes in the alighting board 
must be made a tight flt, while those in the floor are a loose fit. The dowelf 
should be painted to prevent the absorption of water and the swelling of 
the wood, which might cause too tight a fit. T have both types in use and 
prefer the dowel type. 
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Factory Made Hives — 

Figure 9 shows a 10-:frame factory-made hive of Langstroth pattern with 
flat cover. Note the dove-tailing of the corners, which makes a thoroughly 
strong job. These are supplied in the flat and put together by the bee- 
keeper. Joints should be painted and nailed at every* dove-tail with 
2^ inch cement coated nails. These hives can be obtained in either the 8- 
frame or 10-frame size. 



Fig. 9. 


In this hive, the tops of the frames are % inch bdow the top of the 
body, allowing a bee space over the frames. The bottoms of the frames are 
flush with the bottom of the body. The bee space and entrance being ob- 
tained by l-inch strips on the floor along the sides and back. With this 
method the bodies can be used either as brood chambers or supers; and is 
much to be preferred to hives with fixed floors. 

Supers for Langstroth hives, whether home made or factory made, may 
cither be full depth 9i inches; half depth, 4i inches; or ideal, 51 inches, 
according to the requirements of the district or one^s personal preference. 
The drawback with the ideal size is that ordinary extractors made to take 
the full depth frame will not take' two ideals, whereas it will take two half- 
depth ^frames, 

A few bee-keepers pr^er the Bolton hive. This hive bas frames the 
fanie length as the Langstroth, but 5| inches deep, that is the saipe size as for 
;su|>6rs.: hive was designed by Mr. Bolton for a special system whiek 

^ iMimt he into he^. Brood chambext , and supers are aR ihe same 
ea^e fitted with thumb-sciwiw at ’the sides to tighten ihe 
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frames together, thus allowing the bodies to be reversed. It can, however, 
be used as an ordinary hive without working on the Bolton system by using 
one, two or three bodies for brood as may be required. 

Bottom Boards — 

With factory-made hives, these are always separate from the body and 
I strongly recommend that they should always be kept so, as it is necessary 
that they should be kept clean. At periods when there is a dearth of nectar, 
the bees uncap their sealed stores for food and the cappings fall (to the 
floor. This is specially noticeable at the close of winter and the refuse is a 
fine breeding place for moth gnibs. A sprightly moth may dodge the en- 
trance guards and just have time to deposit a few eggs in the refuse before 
the inhabitants are aware of her presence. If the refuse is thick or the 
frames too close to the floor, the bees cannot get at the grubs to destroy 
them and it may be the beginning of the end of the colony. 

Manufacturers usually supply bottom boards about % inches thick, but 
they only project a short distance in front of the hive and many bees com- 
ing home lieavily loaded, especially in windy weather, miss this nai’row 
alighting board and fall to the ground; then if there are meat ants about, it 
is good-bye to the Mistress Bee, but even if there are no ants, the bee will 
require a eonsiderahle rest before making another attempt to reach her front 
door. I consider that the alighting board should be about 6 inches wide and 
sloped to run the rain off. 

To those who have factory-made floors, I recommend that they should 
cut these off flush with the front of the hive body, nail them to two strips 
of 3in. X lin. jan’uh and fit a detachable alighting board, as shown in Figure 
7 or Figui’e 8. 

Covers or Hoofs — 

Many types of covers are in use by bee-keepers. Some use flat, thick 
wood covers, but these do not weather well and they do not run off the rain. 

The Beuhne cover is made of thin wood, covered with a sheet metal 
roof, packed with newspapers between the wood and metal. 

The Ventilated Gable Cover has a wood ceiling and a ’wooden gable roof, 
with an air space between the two. One drawbai?k about this cover is that it 
is a harbour for spiders, which on account of its gable design are difficult 
to dislodge, also the roof being of wood is liable, unless painted frequently, 
to weather badly and crack. 

A cheap and efficient cover is that illustrated in Figure 3 and is very 
easy to make. The important thing is to get dried and seasoned wood, so 
that it does not shrink and allow an entrance for robbers at the joints. 

The use of quilts is not recommended, as these rest on the top of the 
frames and prevent the bees from passing over them. The bees, therefore, stick 
them to the frames with profolis. Quilts are a harbour for moth g^bs, as 
the bees, however strong, cannot get at them. I am a strong believer in a 
bee space of ^4 inch to | inch between the tops of frames and the ceiling. 

I occasionally And old-fashioned hives with the gable type of roof and 
no ceiling or quilt. The great drawback of this type is that there is a 
space of several inches between the tops of frames and the roof, which the 
bees firequently flU with comb and honey. When the bee-keeper lifts the 
cover the comb is broken and there is a lovely mess of honey running down 
into the hive and drowning hundreds of bees. The difficulty with these covers 
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can be oveicome making a loose eeilmg to lest on the top of the hive, 
the roof can be placed on this and the air space between the ceiling and roof 
will keep the hive cool 

When possible it is always best to place hiv es on stands In v\ inter the 
doors keep driei and last longer, and in summer the air can ciiculate under- 
neath, ants and spiders are not so troublesome and the luves aie easiei to 
work as there is not too much stooping 

A good ant-pioot stand is shown in Figure 10, and is fully desciibed 
in the AgncuUural Journal foi September, 1020 



Jf. migratory bee-keeping is practised, and it is pot possible to use 
stande, all doors should be dxed to 3 meh x 1 inch jarrah battens, as shown 
in WiipmB 3 and 11^ to keep the door off the damp ground. Figure 11 
almws a aaa4 combination of a faetory-made body with home-made d^r and 
H hi fitaaper and, m my opinion, better than the complete lactory 
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The dial at the side is a device of my own for recording the condition 
of the hive at the last examination. The figures show the date and the 
letters refer to the condition of the hive. A full description of this device 
was published in the Agricultural Journal for September, 1929. 



Fig. n. 


Painting — 

l*aint is a very important part of a hive and much depends on the 
quality and frequency of painting as to the length of the life of the hive. 

All joint.s should be painted before being put together and nailed, as 
the joints are usually the lirst place attacked by the weather. Cement-coated 
nails should be lused whenev er po.ssible, as the.se do not rust and show through 
the paint like ordinary nails. New hives should have two coats at least of 
good iiaint before being used, afterwards one coat every second, third or 
fourth year, depending upon the quality of the paint used. 

As regards the colour, white is that generally used for the whole of the 
hive, but some Jbee-keepers that practice migratorj’ bee-keeping and place 
the hives on the ground, dip the floors in boiling tar or creosote. 

There is a tendency at the present time to depart from white and use 
darker colours. Certainly, a row of clean white hives with a green back- 
ground, looks very neat and attractive. One rarely in these days sees the 
roof of sa house painted white, for the reason that white absorbs heat and 
pas^S; it through, whereas red throws off the heat rays. Therefore, the roofs 
of hives should, whether of wood or iron, be pained with red oxide or some 
dark colour. ^ 

Experiments conducted at the Schleswig Holstein School of Bee-keep- 
ing on the drifting of bees from one hive to another, show that bees drift 
most into hives of the same foim and colour as their own, that it is excep- 
tional for them to drift from skeps to frame hives or vice versa. It was also 
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shown that bees prefer hives that are painted yellow^ blue or dark colours, 
or that have their fronts or porches of these colours and that they dislike 
pale colours and above all, pure white. 

Notes made on the numebr of frames occupied by bees at various dates 
showed that colonies in pale-coloured Mves grew weaker, while those in the 
prefeired colour, built up. 

I do not say that colour is a very important factor, but the above ex- 
periments would go to show that it is a factor, and it is worth while for 
bee-keepers to try it out. It is quite certain that in a large apiary or in a 
queen-rearing estoblishment, it is a great advantage to have hives painted 
different colours to assist the bees in locating their homes. 


TOMATO CULTURE IN WESTERN AUSTRALIA. 

E. T. Morgan, 

Vegetable Inspector. 

Introduction, 

The extensive cultivation of the tomato is of comparatively recent years, 
but it has advanced so rapidly in public estimation, that large areas are now 
planted with this wholesome and delicious fruit or vegetable. With our 
long warm summer, with the mercury sometimes soaring towards 100 eold 
lunches with salad are enjoyed by the majority, the tomato takes its true 
place, as a salad without tomato is like meat without salt. 

From available evidence it appears that the tomato originated in Central 
South America, and it was known and grown by the natives of Mexico, 
by whom it was highly prized. Apparently it was not used by Europeans 
as food for upwards of 100 years after its discovery in America, and it was 
not until about 1870 that it became recognised universally as an important 
article of diet. It is now regarded by physicians and dieticians as a valu- 
able source of material necessary to good health and proper* nutrition. 
Prices obtained for tomatoes fluctuated considerably, but remunerative returns 
are generally obtained for a good article, even during glut periods. The 
grower who puts on the market soiled, grub-eaten tomatoes cannot hope to 
secure reasonable returns. It is the careful grower who trains his plants, 
fertilise properly, and effectively combats the attacks of insect pests, 
therdby producing a good article, who gets a just reward for his labour. 

We do have our glut periods, and it is due to the interest and initiative 
of a well«k|kown Perth Arm, whidh has recently installed machinery for the 
hi tomato puip; that steps are hdng taken to cope with excess 
iit a certain period of the year. 
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Prices for early tomatoes are high, and crops harvested in September 
and October realise anything from £1 to £2 per case. Geraldton and Car- 
narvon with their early season are first on the market, but quite a large 
proportion of their crop is exported to the Eastern States, where lucrative 
prices are obtained. 

The production of an early crop is an interesting pursuit as well as a 
remunerative one, and many growers in the metropolitan area have made 
large sums of money from relatively small areas. The methods employed 
are quite simple, but care and attention is necessary to ensure success in 
this phase of market gardening. 


Early Varieties, 

Early large red, commonly known as the crinkled variety, is the most 
suitable for early cropping. Of the smooth varieties Chalk’s Early eJewel 
and Sparke’s Earliana are most popular. 

Main Crop Varieties. 

Chalk’s Early «le\vel, as well as being a popular early variety, almost 
takes pride of place as a main cropper. Matchless, Burwood Prize, Pon- 
derosa. Best of All, and Paragon are well-tiied and suitable varieties. Dwarf 
Champion is populai* with home gardeners. It is a good bearing variety and 
does not recpiire staking. The skin is of purjdish hue, but unfortunately is 
inclined to crack. The fiavour is excellent. 


Selection of Seed. 

One of the most important factors in the successful culture of tomatoes 
is the careful selection of .seed. There are many strains of the above varie- 
ties, and the careful grower should endeavour to save the set‘d from his own 
plantation; also great care should be exercised in its selection. Some time 
previous to the first picking out .standing j)lants .should be marked. This stdec- 
tion should be made on the basis of vigour, freedom from disease, and the 
amount and quality of the fruit carried by the plant. The fruit should be 
well coloured, nice sized, and firm. A good solid tomato is to be preferred 
to one having soft flesh. Some growers buy fruit from a neighbour, who 
has grown a good crop, for the ])urpose of saving seed. This is the next 
best method to the above-mentioned selection. Obtain seed from a reliable 
source, and you will have taken the first right step in the production of the 
tomato crop. 


Raising of Plants. 

The sowing of seed for the early crop may be (mrried out from April 
to July, and some means of protecting them from frosts and heavy rains 
must be adopted. Some growers prepare the seed bed on the lee side of a 
building, and place stakes around the bed or curved sticks across it, in order 
to place hessian covers over the plants at night or during heavy, cold rains. 
This is risky, and amongst our most successful growers the usual method is 
to raise the plants under glass. The initial outlay is rather heavy, but over 
a number of years the cost entailed is justified, owing to the greater surety 
of raising plants satisfactorily. Artificial heat is generally necessary, and 
a very successful and beonomical way of obtaining this is by the use of fresh 
farmyard manure. Horse manure gives best results; cow manure heats too 
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(dowlyi and poultry manure too rapidly. Horse and cow manure mixed 
together make a good combination; or if horse manure only is obtainable, 
it should have about one-third to one-half its bulk as straw or fern litter. 
Miy the whole thoroughly together, watering the heap if necessary, and allow 
to remain for several days until a good heat has generated. Then take the 
material and form into a heap 2 to 3 feet high. When the heap has been 
.firmed "v^ell down place on it a frame, made as follows: - 

Take sufficient light timber to make a box frame about 8 feet long by 

5 feet wide, or in that proportion. Make the back of the frame about 2 feet 

6 inches high and the front, which should be placed facing the sun, about 
18 inches. The glass sashes should be placed on top, a beading being put 
round the edge of the frame in order to hold the glass in place. If glass is 
unobtainable, hessian may. be used as a covering, but this i^ould be fastened 
to a roller in order to facilitate the raising and lowering of the cover. The 
compost heap should be made about 12 inches wider than the frame all 
round. §eed boxes should then be placed inside the frame. Flat fruit cases 
are used by the majority of growers and answer the purpose admirably. 

, It is always advisable to obtain unused cases, as if tomatoes have been 
packed in cases obtained second-hand, there is always danger in using these, 
owing to the likelihood of disease being carried in them, notably Fusai^um 
Wilt. Soil mixed with stable manure should be used, as it is not advisable 
to use too much artificial manure with soil intended for seed boxes. Smooth 
the surface and sow the seeds fairly thickly and cover with a shallow dress- 
ing of light soil, sand preferred, and well water, using a fine rose on the 
watering can, or a fine-nozzled spray pump. As soon as the seeds germinate 
the sashes should be raised to allow of ventilation. Every living thing must 
have access to fresh air, and every form of life gives off gases which, if 
allowed to accumulate, will eventually cause death. Briefly, the hot bed 
should be ventilated every day. The heat of the bed should never be allowed 
to become excessive, and should not exceed about 70*. Raising the sashes 
wiU cool the bed, and this can be accomplished by placmg blocks of wood 
under the sashes or drawing them back to allow of the circulation of air 
through the frame. When the plants in the seed box are about 2 inches 
high, they should be pricked out and transplanted into other seed boxes in 
the frame and spaced 2 to 3 inches each way. This allows of their mailing 
sturdy plants and helps to check ^^damping off,’’ a disease generally asso- 
43iated with overcrowd^g in Jhe seed bed. It is also advisable to spray the 
young plants with a weak Bordeau Mixture, using the formula of 4.4.100, 
Le,, 4 lbs. of Bluestone, 4 lbs. of Hme, and 100 gallons of water. Com* 
mercially-prepared forms which ai;^ obtainable obviate inuch time and 
trouble in this direction. This will tend to check fungal diseases, and the 
copper solution has a beneficial action on the growth of the plants. 

When the plants have attained the height of about 6 inches they will 
be ready for transplanting. In order to prepare them to withstand the shock 
of bding moved from the artificial conditions of the hot bed to the more 
rigorous environment of the open air, the plants should be har^ned for a 
week or more b^ore moving. This is done%y gradually lowering the ap- 
plication of water; but oufident water must be allowai^to kOep the plants 
alive and Strong. The ideal inethod of hardening plants is to have a struc- 
ttsm to the hot-bed frame, which is placed direclly on to the ground, 

land is sufficiently well drainad to alldw of ilie free escape 
^e j^laxuB in ^e seed boxes ^^qnld^ pluced in tMs, a^ 
more elEet^iy^y than'Jby any, other method.' 
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Baking of Plants for the Main Crop. 

The seed for the main crop may be planted in the open when danger of 
frost is over, generally about September and October. The soil is gradually 
warming up at this period, and if a fairly sheltered spot is picked no diffi- 
culty will be experienced in the raising of plants. In some localities slight 
frosts are experienced during the above months, hence the necessity, in these 
parts, of choosing a sheltered postition. If, by any chance, plants in the 
bed suffier from the effects of frost, watering with cold water before the sun’s 
rays strike them will generally save them, as this allows of the gradual thaw- 
ing of the ice particles and enables the cell-sap to be re-absorbed by the 
plants. It is the quick thawing of the ice particles that causes the death of 
the plants, owing to their being unable to re-absorb the sap which has been 
drawn away from the plant cells by the process of freezing. 

The soil of the seed beds should be worked into a ffne tilth and about 
3 feet wide, leaving a narrow path between to allow of watering apd cultiva- 
tion. The seeds should not be sown too thickly; there should be from 1 to 
2 inches between plants. This width enables them to become desirable and 
stocky plants. The beds should be kept free from weeds and watered suffi- 
ciently to keep up a good growth. If at any time the plants are not thriving, 
watering with a solution of sulphate of ammonia (a large handful to four 
gallons of water) will encourage growth; but care should be taken not to 
apply this stimulant directly on to the foliage. 

Seed beds are generally made on old cultivated land, and it is a wise 
plan to fumigate them in order to make sure that certain diseases are not 
lying in wait for the young plants. Fumigation is carried out quite simply 
on a small area, and is resorted to by many of our most successful growers. 

The method usually adopted is as follows: Using a formalin solution (1 
part of formalin to 50 parts of water), the ground should be saturated at the 
rate of half a gallon per square foot and covered with bags for one or two 
days. The bags are then removed, the ground is re-dug and left open for two 
days to allow the fumes to escape. The land is then levelle<l off and the seeds 
planted about half an inch deep in rows about 6 inches apart. 


(To he continued.) 
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DISTRICT CHALLENGE SHIELD WHEAT YIELD 
COMPETITION* 

I. ThomaSj 

Superintendent of Wheat Farms. 

This competition, extending over a period of three years, is not for 
individual farmers, but for a team of five persons representing the district 
in which they are located. The award is made upon the best average wheat 
yield obtained over the total area harvested for grain on the farms of the 
five competitors. The gross yield is determined by the actual quantity of 
wheat sold, plus the amount retained for seed, and other purposes, and the 
average calculated from the acreages, which, in all cases, are measured by the 
officers of the Wheat Branch, who acted as judges. 

In this competition the trophies have been presented by the Cuminsr 
Smith Farmers’ Fertiliser Co., Ltd., and the Mt. Lyell Farmers’ Fertiliser 
Co., Ltd. The first and main trophy is a challenge shield which is valued at 
20 guineas. On the completion of the competition this shield will become the 
property of the district, Society, or Association nominating the winning team 
of five farmers. On the shield will be recorded permanently the name of the 
winning Society and the names of the farmers comprising the team. In 
addition, the names of the districts who win it in any particular year, together 
with the names of the individuals comprising the team from that district for 
that year, will be shown. In addition to this shield, the Fertiliser Companies 
are presenting the members of the winning team with a small replica of the 
shield, on which will be inscribed the name of the district winning the yearly 
competition, and each member of the team. 

For the first year of the competition (1928-29) seventeen teams fully 
complied with the conditions of the competition. This year (1929-80) only 
twelve of these complied with the conditions and qualified for inclusion as 
competitors in the third and final year of the competition. 

The total area han'ested by the twelve teams (60 farmers) during 1929 
was 32,741 acres, which yielded a total of 611,192 bushels, an overage acre 
yield of 18 bushels 34 lb. 

The detailed results for the second year of the competition are as 
follows : — 


EBSULTS. 


District. 

Hombers of TMAa, 

Acreage. 

Yield. 

Gross. 

Average per 
acre. 

Gaovangero]) 

Bordea ... '... 



McDonald, J. 

WiHuid A Willard ... 

Fonaby A Co., Ltd. 

Lcdioar, W 

Mourita, E. A 

Team aTerage 

Booroondara Grazing Co.. 
Ltd. 

Molr, 0. a 

Stone, 3. D. ... 

Murray, W. W 

Stone, s. 0. ... ’ 

, Taam aTwaae 

279 

249 

227 

292 

200 

bus. lbs. 

10,288 66 

7,651 24 

6,662 24 

6,876 ... 

6,808 ... 

bus. lbs* 

86 41 

30 20 

29 IS 

28 41 

26 81 

1,247 

88,116 44 

30 84 

216 

290 

584 

498 

12 

6,776 28 

16,217 8 

10,772 82 

6477 ... j 

27 46 

26 16 

26 8 

26 88 

22 25 

M74 

* f^,9^ 8 1 

i 

26 89 
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■RBStrLTS — eontinued. 


Yield. 


District. 


Members of Team. 


Yandanooka 


Eokermann, H. W. ... 
Saunders, W. S. 
Quartermaine, B. ... 
Smith, H. A. 
Browning, H. 


Team average ... 


Three Springs 


Bastlan, A 

Carter, K., & Son ... 
Thomas, 0. F., A Son 
Courins, A. H. 
Strutton, A. B. 


Moulyinning 


Brace Bock 


Tanmiin ... 


Team average ... 

Wilson, A. F. 

Mott, C 

Mott, H 

Clark Bros 

Hornsby & Son 

Team average ... 

Smith, C., & Sons ... 
Ellis, M. P. & E. 6. 

Garret, G 

Cusbert, L. C. 

Muntz, J. N,, <fe Sons 

Team average ... 


Nottage, B. B. 
Hocking, H. B. 
Mackin, C. ... 
Uppill, G. ... 
Mann, J. W. 


KuHn 


Team average ... 

Nlchois, K 

Johnston, H. C. 
Trotter, A. W. 
Henderson, J. H. ... 
Howe Bros 


Ogllvie 


iJorrigln 


Team average ... 

Laurence, H. B. 

Inzard, A 

Atkinson, A. G, 

Cripps Bros 

Horan, A. J. 

Team average ... 

Jenkins, B. M. 
Crossland, J. L. 
Horsmau, H., <& Son 
Fulwood, C., & Son 
Jewell, J. D. 


Eukerin 


^nngaxln . 


Team average . 

Gard, T 

Faulkner, W, J, . 

Bohr, E. O 

Engll^, J. C. 

Sugg, M 

Team average . 

Johnston, J. H 
Creagh Bro 
Fittpatrick, E. C. . 

Dawe, S. D 

BeynoMs, A. G. ‘ . 

Team average 



Acreage. 

Gross. 

Average per 
acre. 



bus. 

lbs. 

bus. 

IbB. 


267 

7,214 

52 

28 

4 


241 

6,735 

8 

27 

57 

... 

229 

5,616 


24 

31 

... 

546 

12,760 

4 

23 

25 

... 

222 

4,862 

9 

21 

54 


1,494 

37,188 

13 

24 

58*5 

... 

833 

8,494 


25 

30 


277 

6,997 


25 

16 


626 

11,612 

12 

21 

53 


700 

14,204 


20 

17 


546 

10,216 

3 

18 

43 


2,382 

51,423 

15 

21 

85 


650 

12,678 

23 

23 

3 

... 

249 

5,248 


21 

5 


222 

4,619 


20 

48 

... 

816 

6,014 

54 

19 

6 

... 

344 

6,504 

20 

18 

54 


1,680 

35,064 

87 

20 

52 


2,766 

56,972 


20 

36 

... 

296 

5,588 

29 

18 

42 


697 

12,973 

28 

18 

36 

... 

559 

9,294 

44 

10 

38 

... 

379 

5,639 

36 

15 

24 

... j 

4,696 

00,618 

17 

19 

18 

1 

249 

6,029 


~24 

13 


392 

8,041 

26 

20 

31 

... 

658 

10,454 


18 

44 

... 

902 

16,157 

25 

17 

55 

... 

1 609 

10,755 


17 

40 


2,710 

51,436 

50 

~18 

59 

... 

7.51 

13,662 

10 

18 

12 

... 

723 

12,938 

35 

17 

54 


464 

8,292 

22 

17 

52 

... 

483 

8,572 

47 

17 

45 


318 

4,710 

54 

14 

49 

... 

2,789 

48,176 

48 

17 

36 

... 

502 

9,467 

18 

18 

52 

... 

927 

16,38:; 

49 

17 

40 


697 

9,839 

39 

16 

29 


600 

9,827 

5 

16 

23 

... 

1,429 

22,274 


15 

35 

... 

4,056 

67,790 

51 

16 

43 

... 

586 

10,293 

24 

17 

34 

... 

990 

17,063 

31 

17 

13 


661 

9,159 

26 

16 

20 

... 

362 

5,480 

31 

15 

34 

— 

602 

9,181 

21 

16 

15 

... 

3,091 

51,168 

13 

16 

33 

... 

320 

5,135 

12 

16 


... 

372 

5,874 

29 

15 

47 

... 

337 

5,312 

14 

15 

46 

... 

981 

13,032 

32 

14 

53 

• •• 

484 

6,210 

55 

14 

19 


2,394 

36.465 

22 

15 

14 

... 

575 

8,581 

8 

14 

50 

... 

1,060 

15,697 

0 

14 

49 

... 

783 

11,200 

48 

14 

18 


826 

11,669 

26 

14 

8 

— 

1,835 

13,700 

.'>4 

10 . 

16 

... 

4,679 

60,790 

16 

13 

"l7 
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The progressive results of the competition are tabulated in detailed 
form b^ow. These results are for both the 1928-29 season and the 1929-30 
season and show the district teams’ averages for the two years. 

EESULTS. 


Yield. 

IMitrlot. Members of Team. Acreage. H 


Onowai)genip~iae9 


McDonald, J. 

WUlard A WlUaid .. 
Formby & Co., Ltd. 
Lohoar, W. ... 
Mourltz, E. A. 


Davis. N. P. 
Parkinson, A. W. 
I Garnett, 1 
I Johnson, A. . . 
Chambers, E. 


Ozoes Yield 2 years— 74,043 bus. 441bs. 

Gross aoreace. 2 veam— 2.661. 

Average per acre over 2 years— 28 bus. Idlbs. 



bus. 

IbB. 

bus. 

lbs. 

279 

10,238 

56 

36 

41 

249 

7,651 

24 

80 

20 

227 

6,652 

24 

29 

18 

292 

8,876 


28 

41 

200 

5,808 


26 

81 

1.247 

38,116 

44 

80 

34 

. 837 

0,962 


29 

32 

243 

7,128 


29 

19 

200 

6,482 


27 

25 

882 

8,098 


24 

23 

292 

6,177 


21 

19 

1,404 

86,627 

••1 

26 

14 


Yandanooika— 1029 ... Eokeimanm H. W 

Saunders, W. S 

267 

7,214 62 

28 

4 

241 

6,785 8 . 

27 

67 

Quarteimaine, B 

229 

5,616 

24 

81 

Smith, H A 

546 

12,760 4 

23 

25 

Brovulng, H. 

222 

4,862 9 

21 

54 


1,404 

87,188 18 

24 

58 >6 

1928 ... Neville, P. C. 

818 

9,000 ... 

31 

38 

Saunders, W. S 

288 

6,760 ... 

28 

24 

Eckermann, H. W. 

266 

0,462 ... 

25 

18 

Duff, T 

802 

7,176 ... 

28 

46 

Wick, E. F 

291 

6,400 ... 

22 

16 


1,899 

36,778 ... 

26 

17 

Gross acreage, 2 years— 2.898. 





Average per acre over 2 years — 25 bus. 821t». 





Borden— 1920 Booioondara Grasing Co , 

216 

6,000 ... 

1 27 

46 

Ltd. 



Molr, C. C. 

220 

5,776 28 

26 

15 

Stone, J. D 

584 

15,217 8 

26 

3 

Murray, W. W 

428 

10,772 32 

25 

28 

Stone, 8. G. . 

281 

5,377 ... 

22 

25 


1,674 

42,748 8 

25 

39~ 

1928 MUne, M 

267 

6,978 ... 

27 

• 0 

Bungey, B. . 

332 

8,200 ... 

24 

42 

Murray. W 

201 

4,900 ... 

24 

28 

McLennan, W., Estate of . . 

215 

5,220 ... 

24 

17 

Molr, J 

200 

4,197 ... 

20 

50 

Gross yidd, 2 years— 72,488 bus. SIbs. 

1,205 

29,496 ... 

24 

29 


Gross acreage, 2 yean— 2,679. 

Average per acre over 2 years— 25 bos. lolbs. 


rhree Springs—ie29 


Bastian, A 

Carter, A Sons ... 
Thomss, C. F., A Sons 
Cousins, A. M. 

Stratton, A. B. 


Bastian, A 

Glyde, E. S. 

Thomas A Sons 
Caater, A Sons ... 
Broad, A. V. 


aere oi^er 2 yeanh-^S^ bus. lOibe. 




June, 1 930.] JO URNAL OF AGRICULTURE, W.A. 


345 


Resums — cordimmt. 


IHstrlot. 


Membertt of Team. 


Moulylimlng— 1929 


Wilaon, A. F. 

Mott, C 

Mott, H 

Clerk Bros 

Hornsby <fe Sons 


192S 


Wilson, A. F. 
Hornsby &. Sons 
Clark Bros. ... 
Mott, 0. 

Elder. A. 


Gross yield, 2 years— 67,157 bus. 371bs. 

Gross acreage, 2 years— 3,524. 

Average per acre over 2 years — 19 bus. Slbs. 


Bruce Eock— 1929 


Smith, C., & Sous 

EUIs, M. F. & B. G. 

Garret, G 

Cusbert, L. C. 

Munts, J. N., & Son 


1928 


Mann, 11. 
Heggarty, H. J. 
Stone, S. B. ... 
Abraham, J. M. 
Tibbs, J. A. ... 


Gross yield, 2 years— 130,118 bus. 171b8. 

Gross acreage, 2 years— 7,095. 

Average per acre over 2 years— 18 bus. 20lbs. 


KuUn— 1929 


INlchols, K 

Johnston, H. C. 
Trotter, A. W. 
Henderson, J. H. ... 
Howe Bros. 


1928 


Henderson, J. H. ... 
Johnson A Murray ... 
Trotter, A. W. 

Nichols, E 

Howe Bros 


Gross yield, 2 years— 92,632 bus. dSlbs. 

Gross acreage, 2 years— 5,120. 

Average per acre over 2 years — 18 bus. Olbs. 


Nottage, E. B. 
Hocking, H: E. 
Mackln, C. C. 
Uppill, G. ... 
Mann, J. W. 


CpplU, G. ... 
i&nn, J. W. 
Thomson, M. 
Madkin, C. G. 
Hooking, H. E. 


Qm 2 |ear8— 102,6^ bus. 501bs. 


Tammin— 1929 ... 


1928 ... 


J years— 5,886. 

Average per acre over 2 years— 17 bus. 271bs. 


Acreage. 

Yield. 

Gross. 

Average, 
per acre. 


bus. 

lbs. 

bus. 

lbs. 

560 

12,678 

28 

23 

3 

249 

5,248 


21 

17 

222 

4,619 


20 

48 

315 

6,014 

54 

19 

6 

344 

6.504 

20 

18 

54 

1,080 

85,064 

37 

20 

52 

415 

8,716 


21 

0 

250 

5,134 


20 

32 

289 

4,767 


16 

30 

461 

7,517 


10 

19 

429 

5,960 


18 

54 

1,844 

32;098 ... 

17 

24 

2,765 

56,972 


20 

36 

296 

5,538 

29 

18 

42 

697 

12,973 

28 

18 

37 

559 

9,294 

44 

16 

88 

379 

5,839 

36 

16 

24 

4,696 

90,618 

17 

19 

18 

543 

9,620 


17 

43 

333 

5,724 


17 

11 

540 

9,170 


16 

59 

665 

10,166 


15 

17 

3X8 

4,821 


16 

10 

2,399 

39,500 ... 

16 

28 

751 

13,662 

10 

18 

12 

723 

12,938 

35 

17 

54 

464 

8,292 

22 

17 

52 

483 

8,672 

47 

17 

45 

818 

4,710 

54 

14 

49 

2,739 

48,176 

48 

~17 

86 

578 

13,182 


~22 

48 

404 

8,202 


20 

18 

409 

7,003 


17 

7 

669 

11,148 


16 

40 

321 

4,923 

... 

16 

20 

2,881 

44,456 ... 

18 

40 

249 

6,029 


•24 

13 

392 

8,041 

26 

20 

31 

558 

10,454 


18 

44 

902 

16,157 

26 

17 

56 

609 

10,756 


17 

40 

‘ 2,710 

51,486 

60 

18 

59 

963 

16,644 


17 

17 

378 

7,806 


19 

19 

621 

9,994 


16 

6 

829 

11,560 


18 

67 

385 

6,718 


14 

61 

3,176 

61,222 ... 

16 

8 
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BESmLTS— 



OglMe— 1929 ... 


Laurence, H. N. 
Inssrd, A. ... 
Atkinson, A. G. 
Cripps Bros. ... 

, Horan, A. J. 


Laurence, H. N. 
Atkinson, A. G. 
Hollis & Browne 
Horan, A. J. 
Carson. P. 


Gross yield, 2 years-— 120,048 bus. 511l». 

Gross acreage, 2 years— 7,125. 

Average yield per acre over 2 years— 16 bus. 51 lbs. 


Oaxtlglnr-1029 ... 


I Jenkins, B. M. 

CroBsland, J. L. 

I Horsman, H., A Sons 

Fulwood, C 

Jewell, J. D. 


Sainsbury, C. W. . 
Grossland, J. L. 
Bremmer, J. B., A I 

Cronin, J 

Overheu, W. P. 


Gross yield, 2 years— 105,713 bus. ISlbe. 
Gross acreage, 2 years— 6,602. 

Average per acre over 2 years- 16 bus. lib. 


Nongsiln— 1020 ... 


Jobnston, J. H. 
Creagh Bros. 
Fitzpatrick, B. C. 
Bawe, S. B. ... 
Beynolds, A. G. 


14 * 60 

14 40 

14 18 

14 8 

10 16 


Williams, F. A. 

Bawe, A. F. (estate of late) 
Creagm Bros. 

Warner, F. L. 

Payne, H. G. 


16 30 

16 20 
15 26 

13 57 


Ghross Tleld, 2 years— 102,574 bushels 16 lbs. 
Gross Acreage, 2 years— 7,418. 

Average over 2 years— 13 bushels 50 lbs. 


Eukedn— 1020 


Gard, T. 
Faulkner, W. J. 
Bahr„B. O. ... 
English, J. C. 
Bugg, H. 


Gard. T. 
Bn^, J. C. 
8s3^J. ... 

Harrison. W. 
BItohbum, B. 


15 22 

14 28 


]gld,.2 yearn— 63,585 bus. 22ii)s. 

years— r8*446. 

per asie Over 2 ypaii^d bus. Iglbs. 
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POTATO CERTIFICATION , SCHEME* 

Denmark and Young* s Siding Districts. 

STUD SEED PLOTS RECOMMENDED DURING WINTER MONTHS. 

H. A. Pittman, B.Sc. Agric., Plant Pathologist, 
and 

H. G. Elliott, Dip. Agr., Assistant Plant Pathologist. 

While on two separate visits to the potato-growing areas of the Den- 
mark-Young’s Siding District, with officers of the Potato Branch, during 
the early part of this year, the writers were very agreeably struck with the 
fact that the crops grown from certified seed were, in every instance, very 
much more vigorous and free from diseases — especially those of a “de- 
generation” or virus nature — than those grown from non-certified seed in 
similar soil, with the same treatment, in the same district. 

Nevertheless, even the best plots of the very best growers showed a 
certain amount of virus diseases. To remedy this defect, and still further 
improve the quality of the certified seed, it is very strongly recommended 
that growers should establish small stud seed plots in the winter time, for 
the purpose of raising sufficient healthy seed for the growth of the summer 
crops. 

The main point in doing this is that many of the virus diseases, such 
as “mild mosaic,” “crinkly mosaic,” “rugose mosaic,” and “leaf roll,” which 
are the main causes of degeneration in type and reduction in yield, are to a 
large extent masked during the summer time hy the hot weather. The result 
is that many of the x^lants which appear quite healthy in the swamp crops, 
may actually be infected with vinis diseases during the summer without 
showing any symptoms. In succeeding crops these symptoms may show up, 
and the consequence will be an ever-increasing reduction in yield, unless 
special steps are taken to obviate this happening. 


“DEGENERATION” OR “RUNNING-OUT” OF POTATO VARIETIES. 

In the past it has been the common experience of potato growers in 
nearly all parts of the world that potato varieties sooner or later “degenerate” 
to such an extent that they become unprofitable, and a new variety— usually 
first obtained as a seedling — is then introduced to take its place. As a 
very large number of other kinds of plants can be propagated vegetatively 
from buds, cuttings, tubers, coitus, grafts, etc., as the case may be, for an 
indefinitely long period without showing any degeneration in the quantity or 
* quality of the yield, it has always been somewhat of a puzzle why potato 
strains should more or less rapidly “run out.” 

Ot recent years the explanation has been supplied by numerous 
scientists wh^ have discovered that the cause of the “running out” is the 
introduction and spread of virus diseases by means of such sucking insects 
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Fig. 1. — ^Healthy Potato Plant. Notice great vigor of growth, abundance 
of soft foliage, and entire absence of mottli^, wrixuding, or rolling of the 
. leaflets. Compare with Figures 2, 4 and 5. 

^ Photo, after W. H. Came, tMa Jowmal, Jme, 1927. 

«8 Aphids, thriph, leaf hoppers, ete. ^'miSLdiseasM aM|.OMis^ e i rt ramriy 
em^ parasites, and they enmot be eontroU^ by spra^iat’ methods, as the 
j^Oasibss live ih the sap of the plants and are thenfc^ quite by 

:jqjBy l^p^;^a)M«»als vriiieh may be applied to the obtoide. Urn (»ly prae- 

start off with^healtl^ jplants and Iteej9 theo) 
^ and a rigomts imceasi^ 

eaaKim."":" 
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Fig. 2. — Potato plant with ^'crinkly mosaic.” Photographed to same scale 
as Fig. 1. Notice mottling and crinkling of many of the leaflets, especially those 
near top of Rie plant. Snch plants give considerably lower yields than healthy 
plants grown under identical conditions, and they act as centres of infection to the 
healthy plants round about. The disease is spread by means of infected tubers, 
aphids, and perhaps also by other kinds of sucking insects. Symptoms of the 
disease show up very plainly in the winter months, but may be entirely obscured 
during the summer on account of the high temperatures. All such plants should 
be removed ttom the ”stud plots’’ and destroyed. 

Photo, offer W. M, Came, this Joitmal, Jv/ne, 1927. 
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PROCP^DURE RECOMMENDED FOR ESTABLISHING 
STUD PLOTS. 

Healthy, high-yielding plants can be obtained by selecting apparently- 
bealthy, well-grown plants with a lai*ge number of big tubers (not less, say, 
than ten per plant) from the swamp crop. These should be planted in an 



Pig. 4.— 'Advanced ‘‘Leaf RolU’ of Potato. Affected plants are 
usually smaller than healthy ones, and tliey often have an unusually large 
number of branches, each, or some of which, bear a number of brittle, 
thickened, yellowish, sometimes purple*tinted, rolled leaflets. The whole 
of an affected plant often has a stiff, pale, yellowisli appearance, and the 
rolled leaflets give out a characteristic rattle when the plants are shaken. 
“Leaf -roll causes a much more serious reduction in yield than either 
“mild“ or “crinkly mosaic. The disease is carried by aphids or in- 
fected tubers. It is not “ masked “ by higli temperatures. 

(Photo, N.8.W, Dept, Agric,) 
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isolated spot during the winter months, and any hills showing mild green 
and yellowish mottling of the foliage (^^mild mosaic^^), mottling and crink- 
ling of the foliage (*‘cvinkly mosaic”), very severe mottling, rolling and 
dwarfing of the foliage ("rugose mosaic”), or brittle, yellowish, rolled leaf- 
lets and dwarfing of the plants ("leaf roll”), should be pulled up and de- 
stroyed as soon as noticed. 



Fig. 5. — Severe form of ** rugose mosaic^' on Bliss Triumph. Any plants 
showing such symptoms should be immediately destroyed. 

After the photograph B. F, Dana,^ in Ueaid^s ** Manual of Plant DUcmaf." * 


lAphids or other sucking insects should be prevwited from spreading the 
vims ^senses mthin the stud plot, or to the stud plot from the main winter 
enopi by the of sdlphtih* and nicotine dust", or ^^hlaek leaf .40” or other ^uit- 
ahde spMys.^ As a matter of fact, aphids and other suekhig insects 

a«$tiunimutn dui^af th^ winter monthsi owing to the low tem- 
; humidity^ . This ' £aet,'^|^mhin^ ';wlth th#-^ certainty 'pf . 
the tubers shaking 'i4>'d|iring cool winter 
'gibers to mry Uw^y elimit^te.^ 
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virus diseases from their stud plots, assuming:, of course, that the seed for 
the stud plot is obtained from the best possible strain of certified seed in the 
first place. 

The stud plot should be very well fertilised, well drained and well culti- 
vated, so that as larj?e a tonnage of s^d as possible may be obtained for 
the subsequent swamp crop from a relatively small, and easily looked after, 
^^stud plot/^ 

Although, theoretically, it would be the best possible plan to save a 
small amount of the very best seed from the one winter stud jdot to establish 
the winter stud plot of the following year, in practice this is hardly feasible, 
owing to the great amount of shiivclliiig and excessively long shoots which 
normally develop in ^‘Delaw'ares’' when stored for such long periods. It 
would therefore seem advisable to establish a small stud plot at the same 
time as each of the main crops, irrespective of seasonal considerations, but 
bearing always in mind that it is only during the cooler months of the year 
that absolutely effective elimination of “virus-affected” plants can be carried 
out. For example, the first stud plot ])lanted in March could be dug in July. 
This would give sprouted seed for planting in the swamps in November and 
December. This in turn would provide seed for planting in the hills or high 
land in Jiuie or July of the following year. This would provide seed for 
planting again in December, and so on in like manner indefinitely. (A 
point that should be borne in mind is that when planting sproute<l seed any 
tubers showing long spindly sluxits should be destroyed, as this condition 
is freciuently an indication of “leaf roll.”) 

In putting forward the above brief suggestions for the establishment of 
potato stud plots it is realised that the idea is not at all new, as the prin- 
ciple has been advocated from some years now by the officers of the Potato 
Branch under the leadership of Mr. G. N. Lowe, Senior Potato Inspector, 
but it is felt that if the growers of the districts mentioned and the neigh- 
bouring districts of Elleker and Torbay, etc., adopt the recommendations 
made above, a considerable further improvement will be made in the already 
high standard of the certified seed of those districts, which, owing to the 
good soils of the swamps, relatively high summer rainfall, comparative 
freedom from insect pests able to spread virus diseases, and the accumulated 
•experience of the certified potato groovers as a whole, are rendered eminently 
suitable to become, for all time, the potato seed nurseries of the State. 
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PHOSPHATIC LICXS FOR STOCK* 

A TRIAL WITH BASIC SUPERPHOSPHATE. 


A. F. Flood, M.R.C.V. 1 S., 
Veterinary Officer, and 

A. S. Wild, B.Sc Agric., 
Agricultural Adviser. 


When investigating methods for remedying Phosphorus Deficiency in 
stock in South Africa, Sir Arnold Thieler and his colleagues found that pre- 
cipitated calcium j^hospliate behaved M-ry like bonemeal.* This information 
seemed likely to be of considerable economic importance to the stock owners 
of Western Australia, for precipitated calcium ])hosphate can be readily 
prepared by mixing, say, 1 part of lime with 5 parts of superphosphate, or 
purchased already prepared as basic snpeiphosphate under the trade name 
of '^Basic Phosphate,” at a very much lower cost than can sterilised bonemeal. 
The relative costs being appioximately £fi and £20 per ton. 

Basic superphosphate (Basic Phosphate), however, in addition to con- 
taining precipitated phosphate, contains about 50 per cent, of gypsum — 
calcium suljihate — a product resulting necessarily from the reaction follow- 
ing the mixture of lime and superphosphate. No information w’as available 
as to the effect of this gypsum would have on the animal when ingested as 
a lick, it might be quite inert or it might be harmful. To obtain information 
on this point, it was deluded to carry out the cxiieriment now being recorded, 
its object being to determine: 

'The harmful effect, if any, of the gypsum in Basic Superphosphate 
when fed to sheep.” 


It was decided to conduct the trial at the Avondale State Farm because 
of its location in the centre of an important sheep raising district, and be- 
cause of the facilities available. For this trial the cximmercial basic super- 
phosphate, which contains a registered amount of 17 per cent, phosphoric 
acid, mainly in the di-calcie form, was used to supply the precipitated cal- 
cium phosphate. 


The B|asic Superphosphate used was the ordinary fertiliser, and not 
specially prepared for "lick” purposes. In the latter case the lime used for 
mixing with the superphosphate would contain fewer impurities, mainly 
sand, than that used for making the fertiliser. The ground limestone used 
for making fertiliser is about BO per cent., so that the basic superphosphate 
fertiliser used in this <iase as a lick would contain about 4 p^ cent. sand. 




It was calculated that a sufficient weekly ration for a sheep of about 
80 lb. live wei^t, would be supplied by about 2 ose. of this basic super- 
phosphate; arrangements were made, therefore, to give this to one group of 
shieep as a weekly dose, and to mix it with half* its weight — oz. — of 
i^;oek salt, as the latter would invariably be mixed 'with the former when 
used a '^stpek lick.” Another group of sheep grazing on the same feed^ 
iMtt any lick tp provide a mineral supplement in any fonn, was used 


la Page S8 Thieler, Ureen a&d Du 
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as a control with which to compare the effect of feeding this mineral phos- 
phatic lick containing gypsum. For comparative purposes, groups of sheep 
receiving respectively a weekly ration as under — 

(1) Bonemeal 2ozb. ; Stock Salt loz, and 

(2) Stock Salt loz. 

were also included. Each group consisted of 25 sheep. To secure the 
necessary number for the four groups, 100 wethers of average size and 
condition were run off in February, 1929, from a line of North-West store 
wethers, which had been purchased at Midland Junction saleyards in the pre- 
vious December for the puri)ose of being fattened. The sheep were then 
selected according to age, so that each group consisted of — 

6-tooth sheep 15 

Full-mouthed sheep ... 10 

The groups were designated A. B. C and D, as under — 

A. Group, numbered 1 to 26 — ^Nos. 1 to 10 being full-mouth. Nos. 11 to 

26 being 6-tooth. 

B. Group, numbered 26 to 50 — ^Nos. 26 to 35 being full-mouth, Nos. 36 to 

^ being 6-tooth. 

C. Group, numbered 61 to 76 — ^Nos. 61 to 60 being full-mouth. Nos. 61 to 

76 being 6-tooth. 

D. Group, numbered 76 to 100 — ^Nos. 76 to 86 being full-mouth, Nos. 86 to 

100 being 6-tooth. 

The treatment decided upon for each group was as follows: — 

Group A. — ^to receive no mineral ration. 

Group B. — ” ” loz. Salt weekly. 

Group C. ” ” 2ozs, Bonemeal and loz. Salt weekly, and 

Group D. — ** ** 2ozb. Basic Superphosphate and loz. Salt weekly. 

It was arranged to administer the weekly ration in three equal doses 
during the week. To enable this to be done, the sheep were yarded on alter- 
nate days, excluding Sundays, and in order to ensure that the individual 
she<?p should receive the full amount allotted to it, those receiving a mineral 
ration were placed in a drafting raco, and the allotted l/3rd. of the weekly 
ration was poured down their throats through the inverted neck of a bottle. 

As the sheep were from the North-West and accustomed to roaming 
over a wide range under conditions entirely different Irom those which ob- 
tained during the progress of the experiment, and which involved their being 
yarded thrice weekly, it was considered that their condition might suffer as 
the result of so much handling. Because of this the control sheep in Group 
A, receiving no mineral ration, were yarded at the same time as the others. 
All groups were treated, watered and grazed in an identical manner, except 
for the difference in the mineral — "lick" — oration and the actual operation 
of administering it in the case of the control sheep — Group A. 

The rainfall during the period of the experiment was as under — 


February 


... 

102 points 

March ... 


... 

45 „ 

April 


... 

21 „ 

May 


... 

284 „ 

June 


... 

341 „ 
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For the first six weeks the sheep were pastured on wlieaten and oaten 
stubble; whilst on this feed they were drinkinfjf fresh well-water. F^ater 
they were pastured on herbage, which had grown on stubble land, and which 
had been cropped with oats three years previously. The water supply 



Administering the specified dose of experimental lick. 

in this paddock was brackish and unsuitable for horses or cattle. Sample* 
from three watering places in the same paddock were obtained in February 
of this year and analysed with the following results: — 


Figures represent grains per gallon : — 


— 

No. 1. 

Soak on side* of 
gully. 

No. 2. 
Taken from 
ftully. 

No. 3. 

Taken from soak 
out from gully. 

Total soluble salts 

26-46 

672-84 

588-14 

Sodium chloride (calc, from 
ohlorine 

15-54 

1 

653-59 

.567-70 

Caioium, Ca. ... 

2-87 

11-06 

17-78 

Magnsiiitm, H^. ... . ... 

3-58 

48-79 

37-31 

; BoacMisn, pH, 

7-4 * 

. 8-2 

7-6 


, eoutained an unusually high proportion of mag:nesittm- 

/'ft . ; ■- 
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These results indicate the (juality of the water which the experimental 
sheep were g:ettin|^, but in connection with them it must be* stated that in 
February, 1029, the rainfall recorded was 102 i)oints, whilst in February, 
1930 the rainfall was only five points. 

The sheep arrived on the farm in December and mineral feeding’ com- 
menced on February 11th. 



The crate in Avliicli the sheep were weighed in accordance with tin* 
requirements of the experiment. 

The sheep were weighed at the beginning monthly, and at the end 
of the experiment when they were to be marketed, slaughtered and examined 
post mortem. The first weighing was made on February 11th, 1929, it had 
been delayed for a few weeks with the object of allowing the sheep to be- 
come accustomed to their suiToundings to afford them a chance to recover 
from the effects of travelling from the North-West. .Subsequent weighings 
were made as follows: — 

2nd weigliing on March 11th. 

3rd weighing on April 8th 
4th weighing on May 6th 
^th weighing on June 4th 

During the progress of the experiment several of the sheep became 
affected with ‘‘Pink Eye,'’ these were removed from the experiment and the 
previous .weighings of these sheep were not included in the average com- 
parisons. The number of sheep in each group was, thus, reduced to Group 
A, 23 sheep; Group H, 29 sheep; Group C, 19 sheep, and Gi-oup D, 21 
sheep. The details of the weighings are set out in the following table — 
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AVONDALE FARM SHEEP FEEDING EXPERIMENT. 


Group A. 


Group B. 


No mineral ration. 


loz. 

salt 

weekly. 




Monthly weighings. 




Monthly weighings. 


Sheep 






Sheep 
















No. 

Ist. 

2nd. 

3rd. 

4th. 

5th. 

No. 

1st. 

2nd. 

3rd. 

4th, 

6th. 

1 ... 

77 

76 

82 

79 

82 

26 ... 

84 

79 

86 

86 

94 

2 ... 

75 

76 

80 

82 

82 

27 ... 

81 

76 

81 

87 

81 

3 ... 

79 

79 

84 

80 

82 

28 ... 

77 

74 

79 

87 

82 

4 ... 

76 

69 

76 

74 

78 

29 ... 

80 

72 

78 

87 

79 

5 ... 

84 

81 

86 

84 

87 

30 ... 

67 

68 

75 

74 

74 

6 ... 

93 

86 

93 

92 

91 

31 ... 

78 

84 

' 88 

90 

94 

7 ... 

82 

78 

84 

83 

86 

.32 ... 

76 

82 

84 

84 

87 

8 ... 

74 

72 

79 

78 

82 

33 ... 

76 

76 

7ft 

81 

84 

9 ... 

91 

86 

93 

92 

96 

34 ... 

80 

76 

82 

82 

87 

10 ... 

70 

76 

84 

86 

86 

36 ... 

79 

80 

86 

89 

86 

11 ... 

76 

71 

78 

74 

79 

36 ... 

79 

76 

86 

83 

90 

12 ... 

86 

82 

89 

86 

93 

37 ... 

83 

77 

83 

83 

84 

13 ... 


... 


... 


.38 ... 



... 

... 


14 ... 

83 

76 

.84 

83 

87 

39 ... 

70 

71 

79 

87 

83 

16 ... 

77 

81 

86 

86 

86 

40 ... 

71 

75 

! 77 

79 

84 

16 ... 

72 

73 

80 I 

76 

80 

41 ... 

72 

71 

72 

75 

76 

17 ... 

87 

77 

1 

81 

83 

82 

42 ... 

... 

... 

' '** 

... 


18 ... 

84 

86 

87 

88 

92 

43 ... 


... 

i 

... 


19 ... 

82 

80 

81 

83 

89 

44 ... 

66 

66 

; 70 

67 

74 

20 ... 

75 

' 70 

79 

74 

76 

46 ... 


... 

... 

... 

... 

21 ... 

72 

1 

78 

87 

79 

46 ... 

78 

76 

82 

87 

82 

22 ... 

... 

... 

... 

... 


47 ... 

... 


i *** 

... 

... 

23 ... 

84 

78 

83 

80 

79 

48 ... 

76 

68 

i 

76 

76 

81 

24 

76 

73 

81 

81 

80 

49 ... 

71 

71 

1 77 

87 

86 

26 ... 

82 

73 

82 

79 

86 

60 ... : 

82 


89 

86 

92 

Totals 












(23). 

1.836 

1,766 

1,908 

1,888 

1,937 

(20) 

! 1,626 

1,499 

1,607 

1,667 

1.679 

Arm 

kd wei 

ght pe 

r sheep 

, — 









79 t 

78*8 

83-0 

82 1 

84*2 


76*26 

74*96 

80*35 

82*86 

83*95 














RS2I 

100 

1081 

1069 

109*6 


100 

100 

107-2 

110*6 

112*0 
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Avontialc Farm Sheep Feeding Fjxperim>ent — continned. 


Group C. 1 

Group 1). 

2ozs. Sterilised Bonemeal and loz. Halt 
weekly. 

2ozb. Basic Superphosphate and loz. 
Salt weekly. 



Monthly weighings. 

Sheep 

No. 

1 Monthly weighings. 

Sheep 

No. 

1st. 

2nd. 

3rd. 

4th. 

5th. 

Ist. 

2nd. 

3rd. 

4th. 

' 5th. 

51 


... 



... 

... 

. 76 ... 

76 

71 

: 77 

! 

75 

83 

52 


77 

76 

82 

81 

86) 

77 ... 

77 

78 

84 

81 

88 

53 


82 

80 

84 

82 

87 

78 ... 

70 

69 

75 

77 

81 

54 


82 

79 

83 

82 

86 

^ 79 ... 

84 

^ 80 

84 

85 

87 

55 


82 

76 

79 

80 

84 

80 ... 

80 

80 

84 


' 88 

5t) 


... 





81 ... 

82 

80 

85 

87 

88 

57 


75 

6)9 

77 

75 

80 

82 ... 






58 


88 

85 

i)0 

91 


83 ... 

ii) 

7J 

79 

80 

83 

59 


7(» 

67 

71 

72 

76 

84 ... 

82 

7() 

86 

88 

94 

m 






... 

; 85 ... 

80 

73 

80 

78 

81 

hi 


78 

69 

77 

72 

79 

j 86 ... 

70 

69 

74 

75 

80 

82 







K7 ... 

83 

75 

83 

70 

89 

03 


86 

79 

85 

83 

87 

j 88 ... 

76 

74 

80 

71 

84 

04 


78 

77 

80 

1 79 

83 

1 89 ... 

72 

66 

74 

77 

76 

05 







1 90 ... 

: 

1 

()6 

j 71 

73 

78 

66 


72 

74 


79 

, 75 

^ ... 

: 87 


94 

93 

: 104 

67 


78 

1 

65 

' 72 

73 

76 

1 92 ... 

68 

t>5 

()9 

80 

77 

68 


83 

83 

84 

i 83 

, 89 

93 ... 1 

86 

85 

90 

95 

1 87 

69 

... j 


... 


i — 


94 ... 




... j 


70 

1 

87 , 

69 

j 76 

76 

83 

95 ... 

80 

79 1 

1 86 

88 

91 

71 


82 

72 

77 

! 77 

1 82 

96 ... 

80 

73 

84 

81 

' 

87 

72 

... j 

75 

72 

80 

81 

89 

97 ... 

80 

72 

76 

75 

80 

73 


70 1 

68 

77 

77 1 

81 

98 ... 

74 

70 

76 

75 

76 

74 


81 

77 

80 

80 1 

89 

99 ... 






76 

... 1 

1 

1 75 , 

72 

75 

77 

: 

80 

100 ... 

... 

... 

— 


... 

Totals — 

(19) 1 1,601 
Average wei 

1 790 
Peroe ntage- 
1 100 

1,409 
ght pe 
74-2 

100 

1,510 
r sheep 
79-5 

107-2 1 

i 

1,500 

78-9 

106-4 

1,586 

83-5 

112-6 

(21) 

1,634 

77-8 

100 

1 

1,599 1 

i 

74-2 j 

100 ! 

1,691 

80-5 

108-5 

1,699 

80-9 

109-0 

1,782 

84-9 

114-4 
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It will be seen from a oompaiison of these results that M the second 
weighing all groups had continued to lose weight, thus justifying the delay 
which had taken i)lace in the first weighing and indicating that the sheep 
had not even by then become accustomed to their new conditions, and that the 
date of this second weighing, rather than the first one, should be the initial 
stage from which comparisons should be made. At the next weighing in 
April there was a general all-round and about an equal average improve- 
ment in the weight of the sheep in each group, as may be seen from flie 
following table, showing the respective average weights at the two weigh- 
ings:— 

AVERAGE UTEIGHT IN EACH GROUP. 


— 

March. 

April. 


lbs. 

per cent. 

lbs. 

per cent. 

Group A 

76*80 

100 

83*00 

108*1 

Group B 

74*96 

100 

80*36 

107*2 

Group C 

74*20 

100 

79*60 

107*2 

Group D 

i 

74*20 

100 

80*60 

■ > 

108*5 


/] von - dale ^hee t> - E n fiertment 
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The differences between these and averages of previous weighings show 
that there was a general all round and about equal gain in each group. 

The respective average results at the April and May weighings were: — 


AVERAGE WEIGHT IN EACH GROUP. 


i 

[ April. 

1 

May. 


Ibfi. 

1 por cent. 

1 Hm?. 


I)er (jent. 

Group A 

83 (K) 

I 1081 

1 82-10 


106-9 

Gro'-p B 

80-35 

1 107-2 

' 82-85 


110-6 

Group C 

70-50 

107-2 

78-00 


106-4 

Group D ... ... ... 1 

80-50 

1 108-5 

i 80 00 


100-0 


In no case during this period were the gains of the previous month 
maintained. Two groups increased their weight, those which received salt 
only made a gain of 2.6 per cent., and those receiving basic superphos- 
phate made a slight gain or just under %lb., or .5 per cent. The two 
other groups lost slightly, and about equal amounts. There is not sufficient 
data available to explain these divergent results. 

During the next period good rains fell, and, in consequence, young green 
feed became plentiful, with the result that there was an improvement in the 
average weights in all groups, as is shown in the following table: — 
AVERAGE WEIGHT IN EACH GROUP. 


May. June. 



, lbs. 

por cent. 

lbs. 

per cent. 

Group A 

82-10 

106-0 

84-2 

109-6 

Group B 

... ! 82-85 

110-6 

83-06 

112-0 

Grouj) C 

78-90 

106-4 

83-50 

112-6 

Group D 

... i 80-00 

100-0 1 

84-90 

114-4 


The greatest and about equal gains were recorded by the sheep receiv- 
ing bonerneal and salt and basic superphosphate and salt; the least gain 
was recorded by the sheep receiving salt only. The greater gains with the 
mineral rations indicate a phosphatic deficiency even in the young pasture, 
and further apparently confirm the conclusions formed by Sir Arnold 
Thieler and his co-workers, legarding the necessity for sufficient supplies of 
phosphorus to ensure that animals make the best use of the feed available. 

The results of the second — March — weighing, when the sheei^ were con- 
sidered to have become accustomed to their new environment, and the suc- 
ceeding weighings, are shown in graphic form hereunder. 

Forty experimental sheep were sold at Midland Junction Saleyards on 
12th June (from Grouj) A, 11 sheep, from Grouj) B, 10 sheep, from Croup 
C, 9 sheep and from Group D, 10 sheep). These were examined post 
mortem at Fremantle abattoirs. Specimens were secured for microscopical 
examination, the result of the examination of the specimens from various 
groups did not disclose any marked pathological alteration due to any of 
the minerals fed. Group D, however, showed slight desquamation of epi- 
thelium of mucous membrane of small intestine. 

The gains made by all groups from the second weighing, which was the 
lowest recorded and when the sheep had apparently become accustomed to 
their unfamiliar surroundings and conditions, are very similar with a slight 
advantage in favour of the group receiving the basic superphosphate, thus 
indicating that it had not proved harmful. 
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SEED TESTING. 

RESULTS OF SEED EXAMINATION OP SUBTERRANEAN 
CLOVER FOR THE PAST SEASON, 1929-30, WITH NOTES 
“ON THE OCCURRENCE OP “SEMI-HARD” SEEDS. 

H. G. Elliott, Dip. Agric., 

Assistant Plant Pathologist. 

During the past twelve months the examination of all types of agricul- 
tural and farm seeds in Western Australia, for purity and germination, 
has been continued. 

In comparing the results of the examination of subterranean clover 
(Trifolium subterraneum) seed for this season with those of the previous 
twelve months it was noticeable that, whereas last season the germination 
averaged 62.1 per cent, with 33.6 per cent, of “hard” seeds, this season the 
germination averaged 70.4 per cent, with 26.9 per cent, of hard seeds, but 
there was a very unusual occurrence, viz., the finding of “semi-hard” seeds 
in about 63.0 per cent, of the samples tested. 

With reference to the purity of the samples, it can be safely stated 
that it is on the upward grade; the average purity of the subterranean 
clover seed for this year was 95.1 pet cent, compared with 90.2 per cent, 
for the last season, or 92.6 per cent, for the seasons 1923-9. Thei’e was 
also a marked decrease this season in the percentage of weed seeds present 
in samples. The average was only 0.14 per cent compared with 1.63 per 
cent, for last season, or 0.82 per cent, for the seasons 1923-9. 

“Semi-hard” seeds were first noticed in subterranean clover seed in 
1928, but only in small percentages. This year, however, they have been 
remarkably conspicuous, as can be seen from the accompanying tables. 
It would perhaps be advisable, before continuing, to give a concise definition 
of just what is meant by “hard” and “semi-hard” seeds. • 

Hard seeds are normally formed and mature, but do not alter in ap- 
pearance (remaining inactive for an indefinite period) in a seed bed when 
placed under the most favourable conditions for sprouting. This hardness 
is due to the impermeability of the outer skin of the seed preventing the 
entrance of moisture. All that is necessary to cause germination is to 
facilitate the access of moisture to the kernel, either by mechanical injury 
or by softening the skin or outer seed coat. 

Semi-hard seeds are intermediate between “hard” and “normal” seeds. 
They differ from the former in swelling, and from the latter in not germin- 
ating in the. given time (i.e. eight days), unless the outer seed coat or skin 
has been mechanically ruptured. 

The presence of semi-hard seeds in samples of subterranean clover is 
apparently not confined to West Australian grown and harvested seeds 
alone,, for it will be i^en from the accompanying table that they were also 
present in seeds obtained from South Australia 
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RESULTS OF TESTS OP SUBTERRANEAN CLOVER SEED FOR 
THE SEASON JULY, 1929-JUNE, 1930. 


Test No. 

Sup- 

plier. 

Origin. 

Purity. 

Weeds. 

Ocrmlniu 
tion — 

4 days. 

Gemilna- 
tion — 

8 days. 

Seini- 

hard 

Seeds. 

Total 

Qemilna 

tion. 

Hard 

Seeds. 

Actual 

Value. 

1096 ... 

A. 

W.A. 

% 

93-6 

% 

% 

37-5 

o/ 

/o 

49-0 

% 

% 

490 

% 

44-0 

45-9 

1101 ... 

„ 

,, 

99*0 



29-5 

2io 

50-6 

45-0 

60-0 

1108 ... 

„ 

„ 

96-5 


32-5 

49-5 

9-0 

58-5 

87-6 

56-4 

1120 ... 


,, 

97-9 


12-0 

21-0 

38 0 

59-0 

350 

57-7 

1121 ... 

„ 


97-4 

Trace 

5*0, 

22-0 

24-0 

46-0 

37-0 

44-9 

1122 ... 



98 6 

* 

6 -.5 

19-5 

48-0 

67-5 

29-5 

66-6 

1130 ... 


„ 

95-1 

„ 

47-0 

.51-5 

7-5 

59-0 

11-6 

66-] 

1136 ... 



98-0 


38-0 

41-5 

14-5 

.56-0 

30-0 

54-9 

1137 ... 



97-0 

* 

4-0 

6-5 

34-5 

41 -0 

57-5 

39-8 

Average 



97-0 

Trace 

20-3 

32-3 

21 -8^ 

.54-0 

40-7 

52-4 

1107 ... 

B. 

W.A. 

98-5 


.53-5 

63-5 


63-5 

33-3 

02*5 

nil ... 



97-3 

Trace 

.53-0 

58-0 

... 

.58-0 

.39-0 

56-4 

1148 ... 



89*0 

0-6 

63-0 

61-5 


61-6 

35-0 

54-7 

1149 ... 



94.0 

Trace 

5.5 -.5 

68-5 

... 

68-5 

29 0 

64-3 

1167 ... 

•• 

»• 

97 0 


85-5 

88-0 


88-0 

12-0 

85-3 

Average 



95-1 

0-1 
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67-9 


67-9 

29-7 

64-6 

1092 ... 

C. 
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93 0 : 
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18-0 

43-5 ! 
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71-5 

19-0 

66-5 

1095 ... 
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63-0 

70-0 


700 

16-5 

66-3 

1181 ... 

.. 


87*5 

l-O* 

50-0 

71-5 , 

15-0 

86-5 

7-0 

75-7 
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91-8 

0-6 

43-7 

61-7 ' 

14-3 

76-0 

14-2 

69-6 

1114 ... 

D. 

W.A. 

93-4 


82-5 

95-5 : 


95-6 

20^ 

89-1 

1138 ... 



9.5-3 : 


46-0 

53-0 ! 

46-0 

99-0 


94-3 

1142 ... 



95-0 ! 

'J’race 

30-0 

37 0 

50 0 

87-0 

7-6 

82-6 

Average 



94-6 . 
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52-8 

61-8 

32 0 ! 

93-8 

3-1 

88-7 

Ills ... 

1. 

W.A, 

98-0 
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79-5 

79-5 

1 

79-5 

20-5 

77-9 

1129 ... 


.. 

96*6 


43-0 

49-5 

20-0 1 

69-5 

27-5 

67-0 
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61-3 

64-5 

lO-O 1 

74 5 

24-0 

72-6 

1132 ... 

F. 

W.A. 

98-1 


6-5 

24-5 

35 0 ! 

.59-5 

29 0 

58-4 

1136 ... 



97-7 


19-0 

23-0 

29-0 } 

52 0 

85-5 j 

50-4 
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97-9 1 


12-8 

23-8 

32 0 ! 

55-8 

K 

is 

_ 

.54-4 

1123 ... 

G. 1 

W.A. 

99-3 i 

Trace 



j. 




1138 ... 



95-5 j 

t. 

72-0 

7.3 -'r> , 

10-0 , 

83-5 

12-5 

79-7 
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J. 


97-4 1 

Trace 

72 0 

73-5 

100 1 

83-5 

12-5 

79 7 

1119 ... 

H. 1 

W.A. 

97-6 : 

0-8t 

38-0 

43-5 

20-0 

63-5 

33-0 

62-0 

1143 ... 

1. i 

W.A. 

90-5 

Trace* 

11-5 

15-0 

53-0 : 

680 

25-0 

65-6 

1094 ... j 

J. j 

S.A. 

99-0 

Tr.ice 

2-5 

22-5 ' 

41-0 : 

63-5 

24-0 

62-8 

1166 ... 1 

K. 1 

W.A. 

82-5 i 

1 


62-0 

72-0 


720 

27 0 

59- 1 


* Jiomuiea romt ((Jnlldforfi Grass) prosent. t HaiiMa inKCosa (Yellow Wood) present. 


SUMM A K Y. 


Stlp- 

pllers. 

No. of 
Samples 
Tested. 

Samples 
couttUn- 
ing Bjid 
Weeds. 

Purity. 

1 

Wi*ed 

Seeds. 

Germina- 

tion— 

4 days. 

Germina- 

tion— 

8 days. 

Semi- 

hard 

Seeds. 

Total 

Germina- 

tion. 

Hard 

Seeds. 

Actual 

Value. 

A. ... 

9 


«/ 

97^0 

o/ 

'O 

Triieo 

20‘'3 

O/ 

Ai 

32-3 

,0 

. 21-8 

yl'-’o 

40-7 

.52-4 

B. ... 



95-1 

0-1 

01-1 

67-9 


67-9 

29-7 

64-6 

... 

3 

1 

91 -8 

0-6 

43-7 

61-7 

U-3 

7()() 

14-2 

69 • 5 

1). ... 

3 


94-6 

Trace 

52-8 

61-8 

32 0 

93 K 

31 

88-7 

E. ... i 



97-3 


01-3 

64- 'i 

10-0 ' 

74-5 ! 

1 240 

72-5 

F. ... 1 

2 


97-9 


12-8 

28*8 

32-0 

55 • 8 

32-3 

.54-4 

G. ... 1 

2 


97-4 

Trace 

72-0 

73-5 

10-0 

■ 83 • 5 

i 12-5 

79 • 7 

H. ... i 

1 

"l 

1 

97-6 

0-8 

38-0 

43-5 

20 0 

63-5 

1 33-0 

62-0 

T. ... ! 

1 

96-5 

Trace 

11-5 

15-0 

.53-0 

68 0 

i 25 0 

1 65-6 

J. ... 1 

1 


99-0 

J, 

2-5 

22-5 

41-0 1 

63-5 

24-0 

62-8 

K. ... 1 

1 


82-5 


02-0 

72-0 

1 

72 0 

1 27-0 

59 - 4 


30 

6 

1 

j 95-1 

014 

39-8 

49-0 

21-3 j 

70-2 

1 26-0 

66-6 
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The above table shows that, out of the hve samples submitted by sup- 
plier B, there were no semi-hard seeds present; this was probably due to 
the conditions being better during the maturing of the seeds, as they were 
harvested from a different district to the other samples. The percentage 
of semi-hard seeds in all samples varied from nil-53.0 per cent., with an 
average of 21.3 per cent. 

Out of the thirty samples tested six, or 20 per cent, of them, had present 
weed seeds which are not desirable, viz., Burtsia viscosa (Yellow Weed) in 
one sample only, and Romulea rosea (Guildford Grass) in five samples. 
The suppliers of these samples were notified that it would be advisable to 
re-clean them before selling or sowing. 

The percentage germination of samples in four days varied enormously 
— from nil to 82.5 per cent., with an average of 39.8 per cent. A similar 
variation is noticeable with the total germination, which ranged from 46.0- 

99.0 per cent., with an average of 70.4 per cent. This is much higher than 
the germination of the previous periods, 1923-9, as the range for those years 
was 30.5-92.5 per cent., with an average of 66.2 per cent.^ 

Owing to the enormous variations in the percentage purity and ger- 
mination of the samples there is consequently the same variation in the 
actual value. To determine the actual value in any seed it is first required 
to find, in percentage, the purity and germination capacity. For example, 
if a given sample contains 95.0 per cent, true seed (or purity) which ger- 
minates 60.0 per cent., the actual value for use is 95 X 60 -r- 100 = 57.0, 
which means that 57.0 per cent, of the seeds of the sample are pure germin- 
able seeds. This will mean that, if the actual cost is, say, Is. fid. for 20 lbs., 
we pay £1 10s. for what is only worth 17s. Id. (taking the basis of our 
calculation as perfection) ; but if we take the standard as 95 per cent, purity 
and 70.0 per cent, germination, which has an actual value of 66.5, and still 
allow Is. 6d. per lb. for 20 lbs., the sample under discussion is worth 

57.0 X £1 66.5 = £1 5s. 8Vid. A (H^rtain margin of variation below 

expectation should always be allowed. 

In conclusiion it is evident from the analysis of the sample for this 
season, compared with those of the past six seasons, that — 

1. There has been a gradual increase in the standard of purity and 
germination of commercial subterranean clover seed. 

2. There has been a gradual decrease in the percentage of weed seed.s 
present in samples. 

3. There occurred this season semi-hard seeds in 63 per cent, of the 
samples tested. These semi-hard seeds were detected in. Western Australian 
seed for the first time in the 1928 season. 
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BERSEEM OR EGYPTIAN CLOVER 

( Trifolium A lexandrinum ) . 

>}. T. Armstrong, B.Sc. Agric., 

Senior Agricultural Adviser, Dairy Branch. 

Berseern clover is very often called winter lucerne because its upright 
character of growth is similar to that of lucerne, but its period of growth is 
during winter, hence the name winter lucerne. This winter growth gives the 
plant its value to the dairy and pig farmer. 

Unfortunately not a very great area in this State is suitable for the 
growth of Berseern clover, and more unfortunate still is the fact that ho 
little of this valuable fodder is planted where* conditions are favourable. 
Berseeni requires a district with early autumn rains, so that planting may 
be done in February, or by the first week in March at the latest. With an 
early germination, the rooting system will have developed and the plant be 
nearly a foot high at least before the cold weather eome.s in. Unless the 
young plants are well established before the cold weather commences, all 
growth will be checked and the stand may die out, or the plants may be^’ome 
very bad coloured and stunted and no further growth will be made until the 
late spring. 

In the karri country, in the Denmark area, Berseern does well, prefer- 
ring the lighter loam to the heavier class of country, which bec^omes colder 
and wetter in the winter. A soil containing plenty of humus is preferred 
for the following reasons: — 

1. Humus improves the physical character of the soil, makes it warmer, 

more mellow, and easier to work. 

2. it improves the water-holding capacity of the soil, and this is of 

great betiefit to the plant in the later stages of its growth when the 
dry weather is setting in. 

3. It makes available plant food, both directly and indirectly — directly 

from the minerals it contains; indirectly by aiding soil bacteria in 
their work of preparing i)lant foods and by the action of acids in 
dissolving the more insoluble minerals in the soil. 

The land should be thoroughly well worked, ploughed early in spring 
and then harjowed until a fine tilth is obtained, if the area is dry. In Den- 
mark an early crop of maize can be taken off in January, and the land then 
prepared for Berseeni. Where possible, dcei) ploughing is recommended to 
allow the roots plenty of soil space, and to ensure that there is no hard pan 
three or four inches down. 

Seed can be broadcast and harrowed or <lrilled in, using 10 to 12 lbs. 
per acre if broadcast, and about half that amount if drilled. In the writers 
opinion drilling is preferable, because the depth of planting can be regu- 
lated, and the manure is put down in the same drill as the seed. If broad- 
casted, the seed must be covered and the type of mulch will determine the 
method to be used. Sometimes a T-Bar roller is used, sometimes a light 
tyne harrow, other times merely a brush harrow. No hard and liist rule can 
be laid down. The farmer must use the method best suited to his soil. The 
only set rule is that the seed needs to be covered, but must not be covered 
too deeply. 

Manure generally used i.s superphosphate at the rate of 2 cwts. per 
acre, and, if the plants look pale and spindly, a top-dressing of sulphate of 
ammonia at the rate of 25 to 50 Ihs. per acre is given. In the writer^s 
opinion, 26 lbs. sulphate of ammonia is advisable in that it forces the growth 
and enables the plants to be well advanced before the cold weather sets in. 
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If planted in February the first cut will be late in May, and the next 
probably in August, because growth during the winter is slowj but from 
August to December a cut can be made evety month. Cutting should take 
place when the first flowers are beginning to appear. Well-grown plants 
are then about 18 inches to two feet high. If the stand is allowed to seed, no 
further growth will take place; so permitting it to seed should be avoided. 

Three demonstration plots were put in by the writer at Denmark last 
year on holdings belonging to H. Harris, B. Bastiani, and J. Pommeroy. 

On Mr. Harris* block the stand was disappointing. The soil was in- 
clined to be heavy ; it was new land and had not been sufficiently well worked. 
This stand was not cut but was grazed off when about a foot high, and gave 
four grazings. 

The stand at B. Bastiani*s holding was excellent. The soil was a light 
karri loam which had been well worked and had been previously cropped. 
It was seeded at the rate of 10 lbs. per acre; and superphosphate was ap- 
plied at the rate of 2 cwt. per acre. The first cut was in June and yielded 
2y2 tons per acre; cut next in September, and gave 5 tons per acre; two 
other outs equally as good were obtained, and finally, late in December, it 
was grazed down. 

An equally good stand was obtained at Mr. Pommeroy*s farm. The plot 
had carried maize until late January, and the land was ploughed and then 
worked down to a fine tilth and seeded on 5th March with 10 lbs. seed and 
2 cwt. superphosphate per acre; the seed was harrowed in. In June two tons 
per acre were obtained, and the second cut in Septem])er gave four tons per 
acre. Subsequent monthly cuts until December gave approximately 
tons per acre, until the land became too dry late in December. 

These plots yielded from 15 to 20 tons of green fodder per acre. 

After cutting in June, and September particularly, a light harrowing 
gives good returns. The mulch for seeding is fine and is packed down by 
the heavy winter rains, and harrowing opens up the soil and permits aera- 
tion. All plant roots require air for respiration, and leguminous plants 
need an extra supply to enable the bacteria living in the root nodules to 
build up nitrates which the plant can use. 

Berseem is a particularly valuable fodder plant for dairy cows and for 
pigs. It is a leguminous plant, and supplies protein to the stock and saves 
purchasing bran. It is very succulent, and is in this respect more valuable 
than lucerne. 

Sows do extremely well on Berseem; it encourages the flow of milk, 
thus the suckers get a better start in life, and are ready sooner for the 
butcher, and porkers and baconers do better with the addition of Berseem 
to their ration of grain and skim milk. 

Summarised briefly: — 

Berseem is valuable in districts where it can be sown to^ germinate by 
the middle of March at the latest. 

Land should be of light loamy character, well drained and warm, 
containing a good supply of humus. 

Good cultivation is necessary. , i 

Seeding should take place early in autumn—^Pebruary or March. 

Manuring should be applied at the rate of 2 cwti superphosphate 
and 25 lbs. sulphate of ammonia per acre. 

’Coyer seed lightly. 

Chi before the plants have seeded and harrow lightly after cutting, 
particularly in the winter months. 

, A;'«^ht topdressing of superphosphate after each cutting is beneficial. 
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Berseem may be fed to cows in place of bran. 

Increases the flow of milk in sows and aids growth of sucking pigs. 

Valuable as an addition to grain for fattening pigs. 

Is a leguminous plant and valuable in rotation of crops by improving 
nitrate content of soil. 

Yields of 20 tons per acre can be easily obtained by proper methods 
of farming, and a big percentage of this is obtained during the 
winter months when other plants are checked by the cold. 

Does well at Denmark, and should do well in the IVIanjiraup area, 
also in Margaret Eiver and Augusta areas. 

Where irrigation for February planting is possible, it will do well 
even though winter rains are late. 

Unless the plants get away early in autumn, no yield can be expected. 


COUNOL FOR SOENTIFIC AND INDUSTRIAL 
RESEARCH* 

CATALOGUE OF SCIENTIFIC AND TECHNICAL PERIODICALS 
IN THE LIBRARIES OF THE COMMONWEALTH OF 
AUSTRALIA. 

Workers in all branches of s(dence in agriculture, in medicine, in the 
technical and other fields are always handicapped by the diflieiilties of 
obtaining the literature necessary for their work. It is manifestly impossible 
for the private worker to accumulate for himself a library adequate to his 
needs. The worker in departments or institutions, although in a better posi- 
tion, has constant need to refer to libraries othei’ than his owrj in ordei* to 
be able to keep abreast with the literature in his su])ject. 

In Australia, investigators are particularly handicap})cd by dihiculties 
inevitable in a country where technical libraries are relatively few and dis- 
tances between them often very great. While these disabiliti<*s cannot be 
completely remedied, they can be considerably Jeduced by making readily 
available a catalogue of the contents of these libi aries. A publication of this 
description enables the worker to locate without a waste of time the literature 
that he requii’es. 

In so far as periodicals are concerned, and it is periodicals that are oh 
paramount importance to the average worker, a catalogue designed to serve 
this purpose has now been published by the Commonwealth Council for 
Scientific and Industrial Research. This Catalogue, which has been prepared 
under the editorship of Mr. E. li. Pitt, of the Melbourne Public Library, 
includes periodicals (in all languages) of a scientific and technical nature 
and also the publications issued serially by Government Departments, Insti- 
tutions and Societies in all countries. In all, ld2 Australian libraries have 
been catalogued. Included in these are the public libraries, the parliamentary 
libraries, and the libraries of Government departments, of the Universities, 
the Scientific Societies and Institutions in each State. 

A copy of this Catalogue will be found invaluable not only on the .shelves 
of all libraries but also to medical men, technical chemists, engineers, archi- 
tects, veterinarians, and those engaged in agricultural research, in public 
health and sanitation matters, and to all classes of builders and manufac- 
turers. . Throughout the preparation of the Catalogue special attention has 
been paid to Australian publications, and it will therefore serve as a record 
of all periodicals of a scientific and technical nature that have been published 
in Australia. 
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THE MERCHANTS^ GIFT TO RESEARCH* 

THE MERCHANTS' AGRICULTURAL RESEARCH FUND. 

j . Geo. L. SuiTON, 

Director of Agriculture. 

Shortly after the Hon. M. F. Troy, Minister for Agriculture, announced 
that it was the intention of the Government to establish an Agricultural 
College, and that “Muresk’’ had been purchased for the purpose, the mer- 
chants of this State voluntarily started a movement with the object of 
raising £10,000 to endow one of the activities of the College, 

The first step which led to the inauguration of the Merchants^ Agricul- 
tural Research Fund was taken in 1922 when the writer approached the late 
Hon. George Swinburne, one of the Trustees of the McCaughey bequest, 
to ascertain if the trust could make a grant towards^ the establishment of 
an agricultural college in Western Australia, at which beneficiaries under 
the bequest might be trained in agriculture. About that time there were some 
20 sons of deceased or incapacitated soldiers in Western Australia to whom 
it was desired to give such training. After consideration it was decided by 
the trustees that it was impossible to accede to the request without obtaining 
a special order from the Victorian Court. Mr. Swinburne, however, was 
deeply and sincerely interested in the proposal for the establishment of an 
Agricultural College, and approached the Mt. Lyell Fertiliser Co., of which 
he was Chairman of Directors, and also invoked the sympathy of Messrs. 
Cuming, Smith & Co., the only other fertiliser company at that time manu- 
facturing superphosphate in this State. Each of these companies decided 
to donate £500, and in addition they arranged for the active co-operation 
of merchants in Western Australia. 

The next step was a meeting of the firms acting as distributors for the 
superphosphate companies, and this meeting decided to call the merchants 
of Perth and Fremantle together in order to forward this movement. This 
general meeting was held in the Builders^ Exchange on 26th November, 1924, 
and was presided over by the then President of the Perth Chamber of Com- 
merce, Mr. H. W. D. Shallard. At this meeting it was decided to proceed 
with the collection of funds, and the following motion, which formally 
brought the fund into being, w^as moved by Mr. T. E. Field and seconded 
by Mr. W. Padbury: — 

“That, with a view to the improvement of agricultural practice in 
Western Australia, this meeting of Perth and Fremantle merchants is 
of opinion that a fund should be established for the endowment nf 
scientific research at the Muresk College, the fund to be known as the 
^Merchants^ Research Fund.’” 

At this meeting a resolution moved by Mr. W. Stowe and seconded by 
Mr. A. Sandover w^as also carried; this was as follows:^ 

“ihat, except where otherwise directed by the donors, the moneys 
collected be placed under the control of trustees for investment in Gov- 
ernment bonds, the interest therefrom to be devoted to the advancement 
of scientific research at the Muresk Agricultural College.” 

- Further, an executive committee was appointed at this meeting; those 
whoraccepted wele Messrs. John Black, T. B. Field, Hugo Fischer, B. F. 
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Eairey, J. Gemmel, Jus. M. Maclarlane, H. D. McCallum, A. H. Malloch, 
C. S. Nathan, Wni. Padbury, B. Perry, R. Purser, W. A. Ross, R. Russell, 
A. Sandover, Professor E. 0. G. Shaun, Messrs. Geo. L. Sutton, R. Telford, 
H. J. Wigmore (Chairman), and Wilmoti V. Cooke (Secretary). 

Following upon this meeting the committee set actively to work with the 
result that £9,226 J7s. had been collected by the 30th October, 1925; the 
total collection e\})enses were £122 9s. lid., or only l-l/3rd j)er cent, of the 
total. Since then further donations amounting to £605 15s. liave been 
received, so that the total amount donated is £9,832 12s., or nearly the 
£10,000 which was the goal aimed at. 

A meeting of the doners was held on 30th October, 1925, and as 
arrangements had been made for the donations as received to be invested, 
the sum to the credit of the fund — the donations with the interest earned — 
exceeded £10,000. At this meeting of donors a resolution was carried 
appropriating a suOleieni amount of the accrued interest to raise the capitiU 
to £10,000; the following resolution was also carried: — 

“That the capital fund be handed over under a pro])er deed of trust 
to the West Australian Trustee, Executor, & Agency Co., Ltd., for per- 
petual endowment of the research woi‘k at or connected with the Muresk 
Agricultural College.” 

The sum of £10,000 was accordingly paid over to the Trustee Company. 
At the linal meeting of tlie donors on the 23rd of February, 1926, it was 
resolved that the Trustee Company be directed to invest the said sum of 
£10,000 in Western Australian Government bonds; the company thereupon 
purchased from the Treasurer of the State of Wesltrn Australia bonds to the 
value of £10,000, maturing on the 1st of May, 1947, bearing interest at the 
rate of £5 10s. per centum per annum, in kilf-yearly payments on the 1st 
day of January and 1st day of July each year, until the date of maturity 
or redemf)tion. 

Und(‘r the deed of trust a board of advisers consisting of tlie following 
members was appointed : — The Presidents of the Perth and Fremantle Cham- 
bers of Commerce, the Professor of Agriculture, the Director of Agriculture^ 
and another member to be co-opted by those named. As the result of a wish 
expressed by the meeting of subscribers in Februaiy, 1926, Mr. II. J. Wig- 
more, who had been acting as chairman of the committee, was co-oi3ted and 
appointed as chairman of the board of advisers at the first meeting held 
on 12th January, 1928. Fifteen meetings of the board of advisers have 
been held periodically as was found necessary. In addition to the Chairman 
(Mr. H. J. Wigmore), the Professor of Agriculture of the University of 
Western Australia (Professor Paterson) and the Director of Agi-iculture 
(Mr. Geo. L. Sutton) the following gentlemen have also officiated as mem- 
bers of the board: — ^Messrs. R. A. Cameron, H. S. Bickford, E. S. Lazarus 
and B. Rosenstamm, representing the Perth Chamber of Commerce, and 
Messrs. S. T. Edwards and J. W. Bateman, representing the Fremantle« 
Chamber of Commerce. 

Though the fund has an annual income of about £550, the board of 
advisers felt that it was advisable that the interest should be allowed to accrue 
in order to provide for equipment and other contingencies which would be 
necessary in addition to the salary of the investigator. Whilst the necessary- 
accumulation of interest was taking place various subjects for research were 
^ considered and it was very early decided that the subject for research should 
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be that dealing: with the construction, efficiency, and economy of agricultural 
machinery, having special regard to the draught of ploughs, mouldboard 
and disc, as affected by different factors, such as — 

Type of plough; 

Cross section of furrow; 

Depth; 

Moisture; and 

Previous crop. 

This proposal was not proceeded with, as the board of advisers con- 
sidered sufficient reserves had not accumulated to justify its commencment. 
In the meantime, as a result of further consideration, and in consequence 
of the great need which had arisen for pasture research, it was decided that 
the original proposal should give way to "an investigation (agrostologieal) 
in connection with pasture improvement and management.” 

On the 31st December last the total sum to the credit of the fund was 
£11,945 16s. 9d. Of this amount the sum of £10,605 15s. was the capital 
endowment, being £10,000 made up of donations and interest appropriated 
on 30th October, 1925, and donations amounting to £605 15s. received sub- 
sequent to that date. The balance, £1,340, is accumulated interest, and is 
a reserve from which the annual interest can be supplemented, in order to 
provide equipment and other essentials for the research worker, for which 
the annual income after providing for his salary will not be sufficient. The 
amount of this reserve is now regarded as sufficiently large for arrange- 
ments to be made for undertaking the first investigation. 

It is desired, if possible, to secure a West Australian research worker, 
and with this object in view the Principal of Muresk Agricultural College 
and the writer have been in communication with two graduates of the West 
Australian University, who are now abroad, one studying in California and 
the other at Cambridge, with the purpose of securing the services of one of 
them to undertake this research. 


On Monday, 10th March last, after presenting the diplomas at the 
Muresk Agricultural College, the Hon. H. Millington, then Minister for 
Agriculture, unveiled a tablet commemorating the endowment of Agricultural 
Research at the College. This tablet is a handsome bronze one 4ft. 6in. 
long and 2ft. Bin. wide, mounted on a polished jarrah board, and records in 
permanent form the names of the donors and also tlie executive committee 
who were responsible for the collection of the fund. The names of the 
donors, and the amount subscribed by each, are as hereunder: — 


MERCHANTS' AGRICULTURAL RESEARCH FUND. 
Names of Donors and Amounts. 


£ s. d. 

Adams Motors, Ltd 100 0 0 

Aherns, Ltd 1010 0 

Alston, Jamos And Sons, Ltd. 10 10 0 

Anderson, Arthur, Ltd. • • . : 20 0 0 

Armstrong Cycle and Motor 

Agency 25 0 0 

Arnott, C. W 21 0 0 

Aruidel. E.,%hd Co. . 50 0 0 

Atkina (W.A.), Ltd 250 0 0 

Att^Ood,Win 25 0 0 

The BAiria Co., Ltd 26 0 0 


£ s. d. 

Bales, Arthur, Ltd 5 0 0 

Barton, H, A 10 10 0 

Bateman, J. and W,, Ltd. . . 50 0 0 

Boans, Ltd 500 0 0 

Boronia Flour Mills, Ltd. . . 50 0 0 

Bon Marche, T-dd 1010 0 

British Imperial Oil Co., Ltd. 25 0 0 

Brown and Dnreau, Ltd. 7.5 0 0 

Burridge and Warren, Ltd. . . 25 0 0 

Banning Bros,, Ltd 20 0 0 

Carter, Charlie, Ltd 10 10 0 
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MERCHANTS ’ AHRIC ULTURAL RESEARCH FUND— continues . 


Castiemaino Brewery, Ltd. . . 

Cadd, Erank, Co., Ltd 

Carbarns and Co., D. F. . . 

Charles, Joseph 

Collins, W. M., and Co. . . . 

Corrigin District Farmers Co- 
op. Co., Ltd 10 0 0 

Cuming, Smitli juid Co., Pty., 

Ltd 500 0 0 

Craiks, Ltd 10 0 0 

Crooks and Brooker, Ltd. . . 10 0 0 

Dalgety and Co., Ltd 250 0 0 

Denny Bros., lAd 100 0 0 

Dimmitt, J. A., Ltd 10 0 0 

Distillers Agency, Ltd 10 10 0 

Drew, Robinson and Co. . . 50 0 0 

Edwards, H. M 10 10 0 

Elder, Smith and Co., Ltd. 250 0 0 

Emu Brewery, Ltd 50 0 0 

Falk and Co., Ltd., P. . . 25 0 0 

Felton, Grimwade and Bick- 
ford 25 0 0 

Fischer, Hugo, Ltd 100 0 0 

Forward, Down and Co., Ltd. 10 0 0 
Foy and Gibson Pty., Ltd. 300 0 0 

Foy, Jefferson 50 0 0 

Ford, Rhodes and Davies . . 21 0 0 
Fremantle Stevedoring Co., 

Ltd 21 0 0 

Gibbs, Bright and Co 75 0 0 

Gilberts, Ltd 50 0 0 

Goldsbrough, Mort and Co., 

Ltd 50 0 0 

Goode, Durrant and Co., Ltd. 250 0 0 

Grave and Dwyer 100 0 0 

Great Southern Roller Flour 

Mills, Ltd 50 0 0 

Harald and Co 5 0 0 

Harris, Scarfe and Sandovers, 

Ltd 100 0 0 

Hawkins, J. B 10 10 0 

Haynes and Clements .... 10 0 0 

Harold and Murray 5 5 0 

Holmes, Richard, and Co. . . 60 0 0 

Hodd, Cuthbertson and North, 

Ltd 10 10 0 

International Harvester Co. 

of Aiist. Pty., Ltd 100 0 0 

Johnson, R., and Co 5 5 0 

Joyce Bros. (W.A.), Ltd. . . 25 0 0 

Knight, Digby 21 0 0 

Laurie, Capt. R 10 10 0 

Law, R 0 25 0 0 

Lazarus, E. S. and Co., Pty., 

Ltd 10 10 0 

Lalor, T 5 0 0 

Ledger, J. and E 10 0 0 

l/evinson and Sons 10 10 0 

Lear month, Duffy and Co. . . 10 10 0 

Lynn. R. J 500 0 0 

Maefarlane,' .T., and Co., Ltd. 20 0 0 

Malloch Bros 150 0 0 


£ s. d. 

Makower, McBeuth Pty., Ltd. 25 0 0 

McL'allum, A. C., Ltd 30 0 0 

McKay, H. V., Pty., Ltd. . . 500 0 0 

McLean Bros, and Rigg . . 25 0 0 

Meil wraith, McEacharn, Ltd. 100 0 0 
Millars’ Timber and Trading 

Co., Ltd 150 0 0 

Mitchell and Co. Pty. Ltd. 50 0 0 

Moore, Chas., and Co 10 10 0 

Mills juid Ware 25 0 0 

Mofflin, H. E., and Co., Ltd. 50 0 0 
Murray, D. and W., Ltd. . . 100 0 0 

Musgroves, Ltd 20 0 0 

Mt. Lyell Chemical Works . . 500 0 0 
Narrogin Trading and Agency 

Co., Ltd JO 0 0 

Nicholsons (1911), Ltd. .. JO 10 0 

Nicholls and Co., Ltd 10 10 0 

Paterson and Co., Ltd 250 0 0 

Pearls, Ltd 5 5 0 

I^oerlcss Roller Flour Mills, 

Ltd 100 0 0 

i^erth Motor Garage . . . . 10 0 0 

Perth Roller Flour Mills ..100 0 0 
Purser, Richard, aud Co. . . 150 0 0 

Red Castle Brewery 12 12 0 

R.M. Co-op., Ltd 25 0 O' 

Robinson, John 10 0 0 

Robinson and Co., T 100 0 0 

Rol>ert8on Bros., Ltd 10 0 0 

Rosenstamm, B. . . ' lOO 0 0 

Sargood Bros 10 10 0 

Saunders and Stewart Ply., 

Ltd 2t 0 (J 

Sampson, R. S 10 0 0 

Sainsbury, W. E., and Co. . . 5 0 0 

Sewell and Poole 20 0 0 

Shearer, John, and Sons, Ltd. .50 0 0 

Shearer, David, Ltd 50 0 0 

Sharpen and Riches 10 0 0 

Skipper Bailey Motor Co., 

Ltd 100 0 0 

Stephenson, H. A., and Sons, 

LW 25 0 0 

Stewart. Dawson and Co., I.td. 21 0 0 

‘^Sunday Times” 250 0 0 

Swan Brewery Co., Ltd. . . 105 0 0 
Thoma.s and Co.,' Ltd., W. 100 0 0 
ITnbehaun and .Johnstone, Ltd. 10 0 0 

Vetters, Ltd 5 0 0 

Vacuum Oil Co. Pty., Ltd. 15 15 0 
Victoria District Co-opera- 
tive Flour Milling Co., Ltd. 10 10 0 
Wagin Flour Milling Co. Ltd. 10 10 0 
Westralian Farmers, Ltd. . . 250 0 0 
W.A. Rope and Twine Co., 

, Pty., Ltd 50 0 0 

W est Australian ^ * News- 
papers, Ltd 500 0 0 

West Australian Boot Co. . . 25 0 0 

Weir, J. L. B., and Oo 25 0 0 

.White, Daniel, and Co 25 0 0 


Names of Donors and Amounts. 
£ B. d. 

25 0 0 
5 5 0 
10 10 0 
10 10 0 
15 15 0 
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MERCHANTS^ AORJ CULTURAL RESEARCH continued. 

Names of Donors and Amounts 


£ s. d. 

Wigmore and Co., Ltd., H. .7. 500 0 0 

Wills, ‘Henry, and Co 50 0 0 

Wills, W. D, and H. A. 

(Aust.), Ltd 25 0 0 

Winterbottom Motor Co., Ltd. 100 0 0 

Wood, Son and Co., G 25 0 0 


£ s. d. 

Wunderlich, Ltd 10 10 0 

Wright and Co., Ltd., F. W. 10 10 0 
York Flour Milling Co., Ltd. 50 0 0 


£9,832 12 0 


In the older and wealthier Eastern States there have not been wanting 
generous donors who have subscribed most liberally for the purpose of cany- 
ing forward the torch of educational and academic progress, and in this State 
public-spirited men have to a lesser extent, but with the same commendable 
spirit, helped in the same direction by means of endowments and scholar- 
ships. For the merchants collectively to do this is, however, unique in Aus- 
tralia. Indeed, it is very doubtful whether in any other capital city of the 
Commonwealth such a project would have been entertained, or could have 
been carried to complete fruition, as has been the case in Western Aus- 
tralia. That it has succeeded is characteristic of the great -interest and belief 
in our agricultural possibilities that is possessed by the mercantile com- 
munity. 

Merchants, as business men, are usually associated with things that are 
directly useful, and therefore it is a little surprising to find that their gift is 
to be devoted to research purposes, for research is more concerned about 
ascertaining the ^^why” of things than about direct benefits. This attitude, 
however, shows a keen appreciation of the veiy real value of research to 
industry, and is only in keeping with the most advanced views which were 
very clearly expressed by Sir John Russell, Director of the famous Rotham- 
sted Experiment Station, in an address at Toronto, Canada, when he said : — 
^^The nineteenth century took the view that agricultural science was 
justified only in so far as it was useful. That view we now believe to 
be too narrow. The practical purpose is, of course, essential ; the station 
must help the farmer in his daily difficulties — ^which necessitates co- 
operation between the practical grower and the scientific worker. But 
hi.story has shown that institutions and investigators that lie themselves 
down to purely practical problems do not get very far; all experience 
proves that the safest way of making advances, even for purely practical 
purposes, is to leave the investigator unfettered. Our declaied aim at 
Rothamsted is ^to discover the principles underlying the great facts of 
agriculture and to put the knowledge thus gained into a form in which 
it can be used by teachers, experts and farmers for the upraising of 
country life and the improvement of the standard of farming.^” 

Not only have the merchants been generous, but in providing that their 
gift shall be utilised for research purposes they have been broad gauged and 
far-seeing for, as has been shown by the work and results at Rothamsted and 
other experiment stations, ‘‘Research” is the key to agricultural advance- 
ment. 

Though the research worker in his endeavour to ascertain the “why” of 
things mtey be investigating matters which are apparently of no direct value 
^/industry, yet later oftentimes the results have proved of transcending 
A striking instance of this is the use of mineral superphosphate 
to-day throughout the world. Who could have foreseen the 
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«IS%ABLET 

COMMEMORATES THE ENDOWMENT Jj ^ 

^Agricultural RESEARCH AT THIS y| 
im COLLEGE BY THE FOLLOWING DONORS IN ACCORDANCEi 
WITH THETRUSTDEED DATED 14’" DAY OFAPRIL1927. " 


Adflinfl Moton, Ltd.. 

Ahemn, Ltd. 

Alston. Jsmes ft Sons. Ltd. 
Anderson. Arthur, Ltd. 
Armstrong Oycle and Motor 
Agency. 

Arnott. 0. W. 

Amndel. E.. ft Co. 

Atkins (W.A.). Ltd. 

Attwood, Wm. 

Bslrds Co., Ltd. 

Bales, Arthur, Ltd. 

Barton, H. A. 

Bateman, J. ft W., Ltd. 

Boans. Ltd. 

Boronia Flour Mills, Ltd- 
Bon Marche, Ltd. 

Brltuh Imperial Oil Oo.. Ltd. 
Brown ft Dureau. Ltd. 
Burrldje ft Warren, Ltd. 
Bunnlng Bros., Ltd. 

Carter, Charlie, Ltd. 
Csstlemalnc Brewery, Ltd. 
Cadd, Frank. Co., Ltd. 

Carbarns ft Oo., D. F. 

Charles, Joseph. 

Collins. W. M., ft Oo. 

Corrlgin District Farmers' Oo- 
op. Co., Ltd. 

Cuming, Smith ft Oo. Pty« Ltd- 
Crolks, Ltd. 

Crooks ft Brooker, Ltd. 

Dalgety ft Co., Ltd. 

Denny Bros., Ltd. ' 

Dlmmltt. J. A., Ltd. 

Distillers Agency, Ltd. 

Drew, Bobinson ft Oo. 

Sdwards, H. M. 

Elder. Smith ft Co,, . Ltd. 

Emu Brewery, Ltd. 

Talk ft Co.. Ltd., P. 

Felton, Orlmwade ft Bickford. 
Fischer, Hugo, Ltd. 

Forward, Down ft Oo., Ltd. 
Foy ft Olbson Pty.. Ltd. 

Foy, Jefferson. 

For^ Bhodes ft Davlss. 
Fremantle Stevedoring Co., Ltd. 


Oibbs. BrUht ft Co. 

Ollherts, Ltd. 

OoldslroMih, Mort ft Co.. Ltd. 
Goode. Durrent ft Co.. Ltd. 
Grave ft Dwyer. 

Gvest Southern Boiler Flour 
Mills. Ltd. 

Ha raid ft Co. 

Harris. Scarfe ft Bandovers. Ltd 
Hawkins. J. B. 

Haynes ft Clements. 

Harrold ft Murray. 

Holmes, Blchard. ft Oo. 

Hodd, Outhbertson ft North, Ltd. 
International Harveater Co. of 
Anst Pty., Ltd. 

Johnson. B., ft Oo. 

Joyce Brae. (W.A.). Ltd. 
Knight, Dlgby. 

Laurie, Oapt. B. 

Law. B. O. 

Lttsorus, E. 8.. ft Co. Pty., -Ltd. 
Lalor, T. 

Ledger, J. ft E. 

Levinson ft Sons. 

Learmonth, Duffy ft Co. 

Lynn, B. J. 

Macfarlano, J., ft Oo., Ltd. 
Malloch Bros. 

Makower McBaath Ptir., Ltd 
McCallum, A. O., Ltd. 

McKay, H. V.. Pty., Ltd. 
McLean Bros. & Bigg. 
Mcllwralth, McEacham, Ltd. 
Millars' Timber ft Trading Co., 
Ltd. 

Mitchell ft Co. Pty., Ltd. 

MUls ft Ware. 

Moore, Ohas., ft Oo. 

Mofflin, H. E., ft Co., Ltd. 
Murray, D. ft W., Ltd. 
Muegroves, Ltd. 

Mt. Lyetl Chemical Works. 
Narrogln Trading ft Agency 
Oo.. Ltd. 

Nicholsons (1011), Ltd. 

NlcholU ft Co., Ltd. 

Paterson ft Co., Ltd- 


Pearls. Ltd. 

Peerless Boiler Flour Mills, Ltd. 
Perth Motor Garage. 

Perth Roller Flour Mills. 
Purser. Rirhard, ft Co 
Red Castle Brewery 
R. M. Co op.. Ltd. 

Robinson, John. 

RobiiLson ft Co., T. 

Robertson Bros., Ltd. 
Ro.senstamin, B. 

Sargood Bros. 

Saunders ft Stowart Pty.. Ltd. 
Sampson, R. S. 

Salnsbury, W. E., ft Co. 

Sowell ft Poole. 

Shearer, John, ft Sons. Ltd. 
Shearer, David, Ltd. 

Sh.srpen ft Riches. 

Skipper Bailey Motor Co., Ltd. 
Stephenson. M. A., ft Sons. Ltd. 
Stewart D.tw8on ft Co., Ltd. 
"Sunday Times." 

Swan Brewery Co., Ltd. 
Thomas ft Co., Ltd., W. 
Unbehaun ft Johnstone, Ltd. 
Vetters, Ltd. 

Vacuum Oil Co. Tt’j., Ltd. 
Victoria District Co-operatlvo 
Flour Milling Co.. Ltd. 
Wagln Flour Milling Co., Ltd. 
Westralisn Farmers, Ltd. 

W.A. Rope ft Twine Co. Pty., 
Ltd. 

" We; t Australian" Newspapera, 
Ltd. 

West Australian Boot Co. 

Weir, J. L. B., ft Co. 

White, Daniel, ft Co. 

Wigmore ft Co.. Ltd., H. J. 
Wills, Henry, ft Co. 

WiUs, W. D. ft H. O (Aust.), 
Ltd. 

Winter bottom Motor Co., Ltd. 
Wood, Bon ft Oo., G. 
Wunderlich, Ltd. 

Wright ft Cov Ltd.. F. W. 

York Flour Milling Oo.. Ltd. 


THE EXECUTIVE COMMITTEE RESPONSIBLE FOB THE 
COLLECTION OF THE FUND £10.000 WAS 


JOHN BLACK. 

T. E. FIELD. 

BUCK) F180KBR, 

B. F. FAIBET. 

J. OBMMELL. 

JAa M. MAOFABLANE. 

B. t. WXGMOBB. 

Olmirjttgii. 


H. D. McOALLUhl. 

A. H. MALLOCH. 

0. 8. NATHAN. 
WM. FADBUBT. 

B. PEBBY, 

B. PUBBEB. 


W. A. BOSS. 

B. BUSSELL. 

A. SANDOVEB. 
GEO. L. SUTTON. 
£. O. G. 8HANN. 

B. TELFOBO. 

WILMOT COOKE, 

Secretory. 


Tablet unveiled at Muresk, 10th March, U)30, by the 

TT__ T3 — nr T A A 
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effect of Liebig’s research work when he discovered in 1840 the action of 
sulphuric acid on bones, and its subsequent extension to mineral phosphates by 
Lawes and Gilbert in 1842? The result to us is superphosphate as we know 
it to-day in Australia. Who is bold enough to say that the development fol- 
lowing upon the discovery of Liebig, viz., the commercial manufacture of 
superphosphate, is not the greatest of the benefits conferred upon Aus- 
tralian agriculture? 

Another striking instance, and this in a different field, is that of the 
discovery of the Babcock method of testing milk. Here, as the result of 
patient research work in the laboratory, a method which revolutionised the 
butter industry and made it possible to place it upon a sound commercial 
footing was given freely to the world. 

Finally, of numerous other instances, let us not forget the work of those 
research workers, the early wheat breeders, Wm. J. Farrer, Hugh Pye and 
Richard Marshall, who, as the result of their great unostentatious work 
(sometimes ridiculed because not understood) have added so much wealth to 
our wheat farmers and extended so widely our wheat areas. 

Truly has it been said of research that — 

^^The agriculture of whole sections of our country, upon which the 
livelihood of many thousands of people depends, may be entirely changed 
by experiments in an attic laboratory or by the work of a single man 
in his own back garden.” 

The Merchants’ Agricultural Research Fund was brought into being by 
the spirit of National service, its motive is altruistic. Research in the past 
has, however, conferred benefits in unexpected directions, and agriculturists, 
whom this fund was designed to benefit, I am sure, will be pleased if the 
benefits prove to be reciprocal. In this connection it is hopeful to recall 
further words of the great Liebig, who, in his epoch-making address to the 
Chemical Section of the British Association for the Advancement of Science 
stated : — 'Perfect agriculture is the true foundation of all trade and industry 
—it is the foundation of the riches of States.” 

Less than two decades ago, the wheat lands East of Meckering were not 
established, it is less than a decade since the possibilities of our Dairy Belt 
were realised. Having discovered our agricultural lands, it is now our duty 
to develop their productivity. The merchants’ gift to ^^Muresk” will assist 
this to be done. 
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HORTICULTURAL NOTES* 

Geo. W. WicKENs, 

Superintendent of Horticulture. 

APPLES. 

In spite of the dry summer experienced fruit buds are minierous, 
plump and healthy-looking on all varieties of apple-trees, and foliowing 
on the lipht crop of season 1929-30 there is every reason to expect a heavy 
yield in 1930-31. Pruning will be in full swing when this Journal appears 
in June, and 1 will again offer the advice given in the March issue to 
prune fruiting wood heavily as one of the essential steps to take towards 
preventing an overcrop of under-sized fruit. 

At time of writing — May — there are still a few small lines of apples 
being shipped to Java and Singapore, but the bulk of the export finished 
in April, and the total is meagre when compared with that of 1929. In 
that year 821,0.14 cases were sent aw^ay from Western Australia, 100,000 
to the Eastern States and the balance to countries outside of Australia. 
From 1st January to 30th April this year the quantity exported only 
amounted to 145,770 cases. Of these Great Britain received 20,001 cases, 
the Continent of Europe 98,505, and the remainder were distributed 
amongst Singapore, Java, Port Said, Colombo, and Bombay. Returns to 
hand at present do not cover enough of the season to show how the prices 
obtained will compare with last yearns, but it is pleasing to learn from 
the Agent General that the fruit on the first boats was in a much superior 
condition this season to that received on the first boats in past seasons, 
and shows that the lesson we have learned of the folly of shipping imma- 
ture fruit is having a good effect. 

The light crop this season is not the only feature, unfortunately, which 
apple growers will carry forward as an unpleasant recollection, 1930 hav- 
ing also the distinction of being the year when wc first definitely ascer- 
tained that Apple Scab — VentHria incqiialis — was present in the State. 
So far only two orchards are known to be infected, but it is quite possible, 
in fact probable, there are others where the infection is so slight as not 
to have been noticed, but where it may show up next spring, and should 
it appear it must be fought vigorously, for wdien it obtains a firm hold it 
is one of the worst diseases that apple groovers have to contend with. The 
subject is fully dealt with by the Plant Pathologist in this issue of the 
Journal. 

PEARS. 

The pear crop in season 1929-30 was a good one, and would have been 
irmch heavier if Pear Scab — Venturia pirina — had not severedy damaged 
the fruit in many orchards. The in-and-out results obtained by spraying 
with the same mixtures in different orchards by different operators were 
again most noticeable. Some growers suffered no commercial loss after 
thoroughly spraying once only with the 6-0-50 formula (6 lbs. bluestone, 
6 lbs. freshly burned lime, 50 gallons of water) at the pinking stage of 
blooming; while others in the same district who state they applied the 
same spray at the same time had nearly 100 per cent, of the fruits badly 
damaged. In following this matter for several years past I have noted 
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that in orchards where successful control, as stated above, has been ob 
tained, trees which have been left unsprayed (sometimes intentionally 
sometimes inadvertently) have invariably carried a big percentage oi 
infected fruit, showing there was no special immunity from the disease 
in those orchards, and that the different results obtained in places where 
spraying was ineffective must have been due to a difference in the time 
or the method of application. In some instances, last spring, spra 5 dng 
with lime sulphur at a strength of 1 in 40, after the fruit had set, did 
considerable damage in causing the fruit to fall, and it is evident that if 
hot weather is experienced either at, or shortly after, spraying, lime sul- 
phur at the strength named is dangerous. If the first spraying with Bor- 
deaux 6-6-50 has been thoroughly applied, it is better to risk some loss 
with scab than use lime sulphur in warm weather for « second spray. 
Anything over 75° F. shade temperature is dangerous. 

The quantity of pears exported from Western Australia from 1st 
January tc 30th April amounted to 22,090 cases. Great Britain receiving 
13,834, Europe 7,848, and the balance of 408 was sent to Java and 
Singapore. 


CITRUS FRUITS. 

In spite of the dry summer orange trees in most' orchards liave carried 
their fruit well, and while the total number of cases produced will be 
somewhat less than was anticipated earlier in the season owing to the 
fruit, particularly Valencias, being smaller than usual, I think the crop 
will amouni to 240,000 cases, which, if obtained, will be above the average 
annual production by about 34,000 cases. 

The mandarin crop I estimate at 14,000 cases — a little below the 
average — and the lemon crop about normal, with 55,000 cases. 


GRAPES—FRESH AND DRIED. 

The crop of table grapes for season 1929-30 has been good, and the 
quality likewise. From 1st January to 30th April 39,925 cases were ex- 
ported to overseas markets, Colombo receiving the most wuth 18,135 cases, 
Great Britain next with 11,500, Singapore 5,173, and the balance of 5,117 
was divided amongst Java, Bombay, Port Said, Hamburg, and Rotterdam. 
Further consignments have been despatched to Colombo, Singapore, and 
Java during May, and the season’s total export will be well over 40,000 
cases. 

In dried vine fruits currants are Western Australia’s principal pro- 
duction. This season the lack of rain in summer has favoured successful 
drying, and the quality is particularly good. 

From 10th March to 28th April 627 tons 19 cwts. of currants and 
97 tons 6 cwts. of lexias were shipped from Western Australia to Great 
Britain. 
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SELECTING THE BREEDING EWES* 

Hugh McCallum, 

Sheep and Wool Inspector. 

There are many farmers who do not realise the importance of the ewe 
in building up a flock to the ideal aimed at by the breeder. It is essential 
that they should be carefully selected for their requisite qualities. Leading 
characteristics which a ewe should possess are, first and foremost, constitu- 
tion, conformation, trueness to type, vitality, fertility and good bone. 

The following are detailed points of a good serviceable ewe that can 
be purchased, off shears, every year from the leading breeders in the State: 
— A we]l-shai)ed head; a broad and full forehead; clean open face; a mouth 
without defect ; neck of fair length to enable the animal to feed comfortably, 
being well set in at the shoulders and tapering to tlje head; shoidders full 
and deep, with a good depth and width through from shoulder to shoulder to 
give plenty of room inside for the vital organs to do their work i)roperly; 
withers full and rounded, the back even and straight and not too long; good 
bone in the legs: strong springy pasterns, good hocks and fetlocks. Con- 
stitution is the foundation of the animal. 

When both ewes and rams ai'e selected, with proper regard to strong 
robust constitutions, tliis characteristic is disseminated throughout the Hock, 
and results in strong, healthy progeny, if the holding is not over-stocked or 
the flock underfed. A study of the pastures is essential and tlie progress 
of the stock must be watched. With sound vitality, the ewes can stand re- 
verses, but should be looked after, especially during gestation and at lambing- 
time. Fertility is essential; no ewe that has failed to produce lambs should 
be on the farm. There are too many unproductive ewes retained on the 
farms, year after year, for reasons difficult to understand. 

If the ewes are not classed every year, the undesirable sheep will re- 
tard the flock’s improvement. Ewes with any of the following faults 
should be culled out — broken or defective month; weak constitution; showing 
the grip; scraggy necked; weak shoulders; slab-sided; narrow hind-quarters; 
thin bone; faulty udder; defective hocks or fetlocks; narrow-chested; tucked- 
up appearance or deformed sheep; and all animals growing wool that is 
uneven, dull, yellow-coloured, heavy conditioned or very short in length of 
staple. 

In building up a flock every endeavour should be made to secure a good 
line from a well known sheep-breeder, off shears, known as cast for age 
ewes, not cull etues of sound mouth. Broken-mouthed sheep, even though 
they are cheap, should never be purchased, as they are always a trouble 
to the purchaser. It is wise not to bargain unduly over the price required 
by the vendor, bearing in mind the time, cost and work involved in breeding 
up a h^h-grade uniform flock. By starting on sound lines many years of 
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patient work in selecting, mating, breeding and culling are saved; besides 
the usual disappointments the breeder experiences. Success or failure will 
then depend entirely on the famior^s own ability in selecting the rams 
required, mating them with the most suitable ewJcs, feeding the Hock 
(a most important part of sheep husbandry that must not be neglected), 
and in attending to the ewes during the gestation period and at lambing 
time. 

Should the farmer purchase ewes at the sale yards, he should be there 
early in order to have ample time to go through the difl'erent lines to be 
submitted. There may be several lines on offer not suitable to the ]uir- 
ticular class of country for which they are required. Many buyers of sheep 
do not examine the lots they are likely to purchase; more attention should 
be given to this. 

There will always be sheep that recpiire to bef reje(;ted from purchases 
made at sales. These sheep should be picked out and fattened as spt^edily 
as possible and sold for mutton. The flock will thus be made more uniform. 

Before the flock of ewes is shorn, there is another opportunity for culling 
when they are carrying their full fleece. The ewe hoggets should be culled 
heavily, and any ewe about which there is any doubt should be rejected. 
It is upon the young ewes that the farmer is depciuling to build up his 
flock to be a credit to himself and the State. 

Western Australia is fortunate in having many enthusiastic stud- 
breeders, and it is largely to the woric of these men that the sheep industry 
Owes its success. 

Thousands of pounds have been spent in the purchase of the highest 
grade sheep for breeding purposes, and by sldll and perseverance they have 
built up flocks of a high standard. From them the ordinary farmer can pro- 
cure sheep from which, by careful selection and mating, he can breed up a 
high-grade flock or improve his existing one. 

No heed should be taken of the low prices for wool or sheep— things 
will right themselves again after occasional set-backs and disappointments. 

May we never lose enthusiasm in continuing to purchase and to breed 
from only the best sheep obtainable. 
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POTATO GROWING-CONSIDERATIONS OF SEED, 

W. E. Collins, 

Inspector of Potatoes. 

Large and Small Seed, 

In order to ascertain what size of seed will give the maximum net yield 
per acre under given conditions, many points must be considered. The con- 
ditions of cultivation are of primary importance; the climate in determining 
the duration of the growing period must have its effect; the health of the 
stock will have its influence, while the spacing of the sets in the furrow is 
also of considerable importance. 

On the other hand it has been clearly established by workers in England, 
Germany and America, that the use of normal seed — those weighing about 
2 ozs. — is amply justified, and that the planting of larger or smaller setts is 
called for only under special circumstances. Assuming the stock to be 
healthy, small setts do not give the plants such a good start as the larger 
ones, and there is no doubt that in times of drought large setts have a dis- 
tinct advantage in that they provide a convenient source of water to the 
plants, water absorbed by the sett from the soil. 

Recent experimental work in this direction, conducted in conjunction 
with the potato fertiliser trials at Benger Swamp and where drought con- 
ditions prevailed, demonstrated most markedly the above fact. Six plots 
each of setts weighing respectively 1 oz., 2 ozs. and 3 ozs., were planted and 
progress of growth noted. The plants from the 3 oz. setts were quite out- 
standing in size and vigour throughout the growing period, the 2 oz. setts 
less so, and the 1 oz. setts least of the three. 

On digging, a corresponding difference in yield was tabulated — the 3 oz. 
setts yielding approximately 4Vi tons per acre, the 2 oz. setts 31/2 tons per 
acre, and the 1 oz. setts 2% tons per acre. 

The larger the sett the more stems there will be, and consequently the 
greater number of tubers set to each plant. However, if there are too many 
stems to a plant, and consequently too many tubers are set, few of them will 
reach “ware’^ size. Hence the objection to setts that are too large, aside from 
the greater cost. 

It is important to know the most economical distance apart to plant the 
setts, so as to get the largest yields with the least amount of seed. The net 
average yield in experiments considered over a period of eight years in 
America, was greatest from the setts planted in rows 21/0 feet apart with the 
setts 14 inches apart in the rows, though those planted 12 inches apart yielded 
nearly the same. 

The results of five seasons^ tests in England warrant the conclusions 
that planting at from 12 to 14 inches apart, and 30 inches between the rows, 
is likely to give better yields, and a more uniform grade of ware potatoes, 
than planting at wider distances. 

The practice of the Potato Branch in their experimental work, is to plant 
2 oz. setts 16 to 18 inches apart, and 30 inches between the rows. Over a 
period of three years an average yield of 7% tons per acre was noted. 
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It would seem that a safe general rule to follow in planting potatoes is 
to increase or decrease the distance between the rows, as well as the setts, in 
accordance with the size of the seed used, the fertility of the soil, the moisture 
holding capacity, and the average normal rainfall that may be expected when 
the plants are developing their tubers. The nearer the soil and weather con- 
ditions approach the ideal the larger the seed, i.e., up to 2 oz., and the closer 
the planting. 

The weight of seed planted in the different potato growing areas of the 
State varies from 8 cwt. to 18 cwt. per acre, the average being 12 cwt. 

In order to afford a ready reference to the actual quantity of seed re- 
quired to plant an acre with setts of definite weights at a given distance be- 
tween plants, a table has been prepared to cover setts ranging from one to 
two ounces in weight. It will be noted that plantings made at close intervals 
with setts ranging from V/^ to 2 ozs. requires quantities of seed very greatly 
in excess of those ordinarily used. On land Veil supplied with organic 
matter, an abundant supply of available plant food, and moisture, the use of 
large setts from 1% to 2 ozs. in weight will prove a profitable investment. 


WEIGHTS OE SEED BEQUTEED TO PLANT AN ACHE OF POTATOES AT 
DIFFERENT SPACINGS WITH SETTS OF VARYING WEIGHT. 


DistAnfte between Rows and 
Setts. 

loz. 

Setts. 

l\ot. Setts. 

^loz. Setts. 

1 Joss. Setts. 

2oz, 

Setts. 


T. C 

Q. 

L. 

T. 0. 

Q. L. 

T. 0. 

Q- 

L. 

T. 0. 

Q. L. 

T. 0. 

Q. 

Ti. 

Rows 24IN. APART— 












121ri. spacing 

0 12 

0 

17 

0 16 

0 21 

0 18 

0 

26 

1 1 

1 2 

1 4 

1 

6 

Uiii. spacing 

0 10 

1 

7 

0 12 

3 16 

0 1.6 

1 

25 

0 18 

0 7 

1 0 

2 

14 

16in. spacing 

0 9 

0 

23 

0 11 

2 0 

0 13 

3 

7 

0 16 

0 13 

0 18 

1 

18 

ISln. spacing 

0 8 

0 

H 

12 

if 

0 10 

0 15 

0 12 

0 

18 

0 14 

0 21 

0 16 

0 

24 

Rows 26in. apart— 














12in. spacing 

0 11 

0 

5 

0 13 

3 6 

0 16 

2 

8 

0 19 

1 9 

1 2 

0 

10 

14in. spacing 

0 9 

1 

14 

0 11 

2 24 

0 14 

0 

7 

0 16 

7 17 

0 18 

3 

0 

161n. spacing 

0 8 

1 

14 

0 10 

1 24 

0 12 

2 

7 

0 14 

2 17 

0 16 

3 

0 

ISln. spacing 

Rows 28IN. APART— 

we 

0 7 

1 

13 

0 9 

0 23 

0 11 

0 

5 

0 12 

3 15 

0 14 

2 

26 

121n spacing 

0 10 

1 

7 

0 12 

3 16 

0 16 

1 

25 

0 18 

0 7 

1 0 

2 

14 

14in. spacing 

0 8 

3 

2 

0 10 

3 23 

0 13 

0 

17 

0 15 

1 7 

0 i? 

2 

4 

161n. spacing 

0 7 

3 

7 

0 9 

3 2 

0 11 

2 

25 

0 13 

2 20 

0 15 

2 

14 

ISln. spacing 

Rows SOIN. APART— 

0 « 

3 

14 

0 8 

2 10 

0 10 

1 

7 

0 12 

0 3 

0 13 

3 

0 

12in. spacing 

0 9 

2 

8 

0 11 

S 24 

0 14 

1 

12 

0 16 

3 0 

0 19 

0 

16 

141n. spacing 

0 8 

0 

14 

0 10 

0 17 

0 12 

0 

21 

0 14 

0 24 

0 16 

1 

0 

16in. spacing 

0 7 

1 

0 

0 8 

4 7 

0 10 

8 

14 

0 12 

2 21 

0 14 

2 

0 

ISin. spacing 

0 6 

1 

14 

0 7 

3 26 

0 9 

2 

9 

0 11 

0 20 

0 12 

3 

0 


Cut and Whole Seed. 

- 5* Whether the grower should plant whole or cut seed depends largely upon 
the conations under which he is opiating. There are planting months, viz,, 
December and" January, that make the use of whole seed almost necessary. 
Swamp, for instance, planted during January, when temperature 
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ranging from OOdeg. to 1 06deg. often prevail, would readily destroy cut seed. 
Again, where moisture is deficient, cut seed will germinate very irregularly, 
since the moisture from the cut sett is taken out by the hot dry soil, thus 
destroying the seed. But where reasonably cool temi)eratures obtain, and 
there is sufficient moisture in the soil to enable the potato plant to get a good 
^tart, cut seed will be as satisfactory, or even more satisfactory than whole 
seed. 

The chief objections to the planting of whole seed are — first, the number 
of undesirables that creep in, even where the grower is careful, and the tubers 
are from a good crop — undesirable inasmuch as they are from weakly plants 
and cannot be productive; secondly, whole seed potatoes are apt to produce 
a number of stems to the plant, and these compete among themselves for the 
available food supply and moisture. The result is a large number of small- 
sized potatoes, and the percentage of these from the area planted with whole 
seed is much higher than from that planted with cut seed. The ideal number 
of stems to a plant is from one to two. 

Cut seed may be planted immediately after cutting, or it may be kept for 
several days. In the latter ease our wet bag method, as outlined in previous 
issues of this Journal, should be adopted. Prolonged delay in planting after 
the seed has been cut, without this treatment, lowers the vitality of the seed 
and reduces the yield. 

Experiments conducted by the Potato Branch over a period of three 
years, demonstrated the fact that the balance of yield in favour of treated 
seed was approximately 2 tons per acre. The ^‘wet bag’^ treatment is quite 
simple, but apparently of great importance to potato growers. Numerous 
reports of the successful application of this method, which has been advo- 
cated by this Branch for some time, have been received. These reports all 
indicate that the “wet bag” treatment of seed or its modification in the case 
of greened sprouted seed, increases the subsequent crop. 

As a preliminary the seed is emptied out of the bags, and the bags are 
then thoroughly soaked in water; cut the tubers (if unsprouted, as is general 
in South-West districts) into the bags, and then leave in a cool place for a 
period of 24 to 48 hours prior to planting, or until such time as it takes for 
the surface to callous over. To minimise the risk of injury to the sprouts, 
■advanced or well sprouted seed should be cut into boxes, covering same with 
wetted bags. It will be found that a layer of suberin or corky material has 
formed over the cut tissues. This layer stops the leaching of cell sap from 
the cut surface, and also prevents the ingress of harmful soil bacteria or 
fungoid troubles into the sett. 

Each cut sett must contain at least one eye. The value of such setts, 
however, would appear to be more dependent on their size than on the num- 
ber of eyes they possess. An examination of some experiments made to 
determine the value of eyes taken from different parts of one healthy tuber 
reveals the fact that there exists no consistency in the results, hence it may 
be concluded that there is no particular portion of a healthy tuber which is 
more suited for seed purposes than the remainder. 
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Stem ends have always been regarded with suspicion by growers. They 
start to grow more slowly and very often produce weak and unproductive 
plants. 

Differences in yield trials between crown and stem ends may be accounted 
for by the dominance of the crown sprouts. If the tubers be cut sufficiently 
early their dominance will be destroyed, equally strong sprouts Avill develop- 
on each portion and the capacity for yielding on each will be similar. Again 
should the tubers be sprouted, removing the crown sprouts will induce the 
remaining eyes to bud almost immediately and with equal strength. Removal 
of sprouts, however, is undesirable and should be avoided. 

The tubers should be cut so as to make “blocky’^ rather than wedged- 
shaped sets. The advantage of a ^ffilocky^^ set is less likely to decay in the- 
ground if the weather conditions are unfavourable, and it offers less cut sur- 
face to the damaging effect of fertilisers at the time of planting. 

Mature and Immature Seed, 

Many experiments have been conducted to test the relative values of what 
is called mature and immature seed. There is very little difference under 
average conditions as they obtain in our potato growing areas. Well matured^ 
disease-free tubers, kept under proper conditions will make good seed and 
produce satisfactory yields. 

Immature seed — that is, tubers that have not attained their full growth 
at digging time — will usually not keep well. Such tubers are subject to 
bruises, and the skin peels readily, thereby inviting the well known storage 
disease of “Black Spot” or storage trouble of potatoes. Adverse storage 
conditions are more apt to injure such seed than seed that is ripe. Further^ 
the question of maturity is only a relative one. Tt is said that a tuber is ripe 
when the skin adheres closely and does not peel in handling. A tuber assumes 
this character when growth is checked by an attack of Early Blight (the 
cause of “Storage Trouble”), or as in the case of our summer plantings when 
early winter rains set in and arrests the natural maturing of the crop, in 
consequence a premature ripening is the result in both instances. One ad- 
vantage of using immature seed is its comparative freedom from disease, due 
to the fact that a crop so dug is not exposed so long to disease infection aa 
is one allowed to ripen completely, but mature seed is only less productive 
when diseases are prevalent. This applies even more strongly in the case 
of degenerate troubles such as Mosaic, Leaf Roll, etc. Certified seed is more 
or less an answer, these tubers being selected from fully ripened and matured 
crops. 
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PERTINENT TOPICS* 

Geo. L. Sutton, 

Director of Agriculture. 

PORKERS AND BACONERS. 

Pig raising is obviously allied to dairy farming, because of the skim 
milk produced as a by-product during the operations of the latter 
and its profitable utilisation by the pig. Despite this, the raising^ 
of pigs has not progressed in this State as rapidly as could be 
•expected, having regard to the increase in the number of our dairy cattle. 
As the fundamental method of bringing about an improvement in this 
•direction it was considered essential that a definite plan to produce the 
most suitable carcase for pork and for bacon should be decided upon and 
recommended to farmers. 

So that the plan could be accepted not only by Departmental Officers, 
but by others interested in this matter, it was decided to have a confer- 
•ence with representatives of the Royal Agricultural Society, as represent- 
ing the agriculturists, and also with those interested in the bacon industry. 
The result of the Conference has been fully reported by the Superintendent 
of Dairying (Mr. G. K. Baron-Hay) in the last issue of this Journal. 

Summed up, it was unanimously agreed, and quite recently (21-5-3(» 
approved by the Royal Agricultural Society, that the requirements for 
both the pork and bacon trade could best be met by the Berkshire-Tam* 
worth comeback, and that no single pure breed quite met requirements as 
well as this double cross. The breeding of this ideal baconer involves two 
stages instead of one, as would be the case if one pure breed had been 
suitable for the purpose. This slight difficulty can he readily overcome if 
^aeh stage is made the work of separate farmers, viz., some who make it 
their business to raise the first cross of Berkshire-Tamworth or Tamworth- 
Berkshire in order to produce the dams of the second cross, and other 
farmers whose business it will be to purchase and mate these first cross- 
bred dams with a pure Berkshire boar to produce the second cross porkers 
•and baconers. 

Already some farmers are producing the Berkshire-Tamworth cross 
sows, and, as part of the Departmental policy in connection with stimu- 
lating pig raising, and to give effect to the decisions agreeu the 

Conference, it is recommended that this plan become more geiiv and 
that a number of farmers make a speciality of raising Berkshire x Tam- 
worth or Tamworth x Berkshire sows for sale to those intending to sell 
porkers or baconers, and who will mate these cross-bred sows with a pure 
bred Berkshire boar. 

Those whose intention it is to carry out the first stage and breed Berk- 
«hire-Tamworth or Tamworth-Berkshire sows are requested to forward their 
to this Department. This request is made so that those who propose 
to cany out the second and final stage of breeding porkers or baconers may 
be advised where they can purchase the dams they need. 
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A CONVENIENT METHOD OF DISTKIBUTING ^^OATS»’ 

TO SHEEP. 

The illustration herewith shows an adapted harvester box attached ta 
a Ford car, and was used by Mr. J. Deane Hammond, of * ^ Cuttening, ” 
Kellerbernn, during the past season for feeding oats’’ to his sheep in 
the summer. The adapted box is twelve inches wide, made with a wooden 
back to which are attached two %in. iron stays to hold the sides taut; it 
holds 1% bags — 180 lbs. This weight is considered sudieient, as 
the box itself weighs a considerable amount, and is supported on the 
running board, to which it is attached by two cultivator bolts. The box is 
also attached to the side at each end by iron straps. The oats are allowed 
to trickle on hard ground as the car is moving, the rate of flow through 
the door is regulated by the lever-handle, which is close to the right hand 



Attachment to Car for feeding oats to Sheep. 


of the driver. The sheep pick up the grain without waste, and as they 
run after the car obtain that exercise which they fail to obtain when fed 
at stationary feeders. This method has the advantage in that it prevents 
'^crowding,” and thus affords an equal opportunity to all the sheep ta 
secure their ration. With lambing ewes it has the special merit that it 
minimises the risk of loss from fatty infiltration of the liver on acc(*unt of 
the exercise they are compelled to take when following the car track ta 
secure the oats. 

TRIAL WITH LUCERNE SEED FROM THE ARGENTINE. 

In March, 1929,^ small quantity of Santa Fe’' lucerne seed from 
the Airgentine was supplied to the Department of Agrienlture by Mr.. 
C« L. ^ Foot, of Shbiaco, for trial in this State. 
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With the object of ascertaining its suitability in different parts of 
Western Australia the seed was distributed to several of the Experiment 
Farms in the Wheat Belt under the control of the T)epai*tment, and to 
settlers in the South-West portion of the State. 

Reports received in connection with the growth of this variety indicate 
that, compared with the ^'Hunter River variety from New South Wales 
Hunter River Valley, it is not as suitable for our conditions as the latter, 
which was taller and made decidedly better growth. 

These results indicate that the ^“Santa Fe^^ variety of lucerne is not 
to be preferred to the New South Wales variety, and no advantage will 
be gained by cultivating it in this State. 


IS THE TOMATO A FRUIT OR A VEGETABLE? 

Recently my opinion was asked upon the above question. I am in- 
eluding my views in these notes as 1 have since learnt that the matter is 
likely to be of considerable general interest. 

Botanically, any part of a plant which contains the seeds is a fruit, 
irrespective of the use it may be put to. In a strict botanical sense, the 
tomato then, is a fniit. 

If, however, the botanical definition be accej)ted as being the one for 
ordinary everyday use by the average person, then similarly pumpkins 
and French beans must be called fruits, for botanically this is what they 
are. To call them ^‘fruits’' would, however, he ridiculous, for to do so 
would be entirely opposed to the generally accepted common practice. 
One would look with amazement in a fruiterer ^s window at a lot of pump- 
kins — however tastefully displayed — if they were amongst, say, peaches 
and grapes, and marked fruit. 

It seems, therefore, that the most reasonable way to Mp[)roacli this 
question ‘‘Is the Tomato a fruit or. a vegetable?*^ is to have regard to 
the household or commercial meaning of these two terms. Having regard 
to this viewpoint, it is suggested that by vegetable is understood a plant, 
or part of a plant, which at a meal is usually served either cooked or 
as a salad, with the meat, and fruit is that part of a plant which is served 
as dessert. 

From inquiries which have been made it would appear that the 
Tomato is not generally, if ever, used as dessert, either in Australia or in 
Britain. Under these circumstances the conclusion has been arrived at 
that in the household or commercial sense the Tomato is to be regarded 
as a vegetable. 
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PRESENT COMPARATIVE VALUE OF FEEDING STUFFS. 

G. K. Babon-Hat, 

Superintendent of Dairying. 

. During the last few months the writer has received numerous inquirie^^ 
regarding the comparative value of various foodstuffs on the market. These 
have no doubt been prompted by the high prices ruling for bran and pollard 
since the beginning of the year, the latter being almost prohibitive. 

There is no doubt that in normal seasons and under normal trade con- 
ditions the ruling prices for foodstuffs do approximate to their relative feed- 
ing values. Where for some reason, however, the market becomes disor- 
ganised, the current market price of a foodstuff may be out of all proportion, 
to its feeding value. 

The following notes therefore have been prepared to assist fanners in- 
selecting those foods likely to give the most economical returns when fed to- 
stock. 

The values are based on the average prices ruling in Perth during May,, 
3930, for the respective foodstuffs. 

TABLE 1. 


Shottyifuj NutriUve. JicUio, Starch Equivakni, Price per unit Stofch EquimfeMi, and 
Price per Pound Starch Eqnivnfent. 


- 

Nutri- 

tive 

Ratio. 

Production 

Starch 

Equivalent. 

Market Price. i 

Price ! Price 
per : per 
Unit 1 lb. 
S.E. iS.E. 1 

Digest. 

Pro- 

teins. 



% 

.£ s. d. 

8. d. 

d. 

% 

Concentrates — 







Meat Meal 

0-4 

00 

17 10 0 per ton 

4 43 

2-33 

72-3 

Skim Milk 

1-5 

8*8 

0 0 lf„ call. 

3 01 

2* 03 

3-5 

Butter Milk 

1*6 

8-2 

0 0 ,, ,, 

3 ]0| 

208 

3-4 

Cotton Seed Cake ... 

1*8 

74 

15 10 0 „ ton 

4 8il 

2 • 52 

27-7 

Linseed Meal 

2*2 

79 

16 10 0 „ „ 

4 8 

2-50 

260 

Field Peas 

3-0 

73 

0 9 0 bush. 

4 7] 

2-46 

190 

Crain and Crain Pro^ 







ducts — 

Wheat Bran 

4-5 

45 

8 10 Of. 

4 22 

2-26 

10-6 

Wheat Pollard 

4-2 

53 

9 10 0 „ „ 

4 0 

214 

13-4 

Oats 

7-9 

60 

0 2 2 „ bush. 

2 3i 

1*21 

8-0 

Barley 

7*8 

73 

0 3 4 „ „ 

1 lOi 

0-91 

9-0 

Wheat 

7-5 

72 

0 4 10 

2 6| 

1*37 

10-2 

Hay or Chaff — 

Oaten 

10-2 

3.5 

4 7 6 „ ton 

2 6 

1*34 

5-6 

Wbeaten 

90 

35 

4 17 6 „ 

2 9 

1*47 

40 

Subterranean Clover 

3-9 

31 

4 0 0 „ „ 

2 8 

1*43 

iia 

Hay. Prime 






11 

Potatoes, Small 

14-5 

17 

2 0 0,, „ 

2 4 

1*25 


In buying feeding stuffs it is extremely difficult to form an exact esti- 
mate of the relative money values of those feeds by a consideration of their 
price -per ton. Before therefore passing to a study of. the results of the 
ffgures shown in the table, it will be necessary to understand exactly what 
tli^e figures convey, and how far they may be relied upon when purchasing 
fop^uffs. 
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All foodstuffs may be split up by chemical analysis into the following’ 
constituents: — 

1. Moisture. 2. Dry Matter. 

r ^ 

A. Ash or Mineral Matter. B. Organic Matter. 

— ^ 

i. Crude Proteins, ii. Fats. iii. Carbohydrates, iv. Fibre. 

In calculating the values of foodstuffs the organic portion contains the 
important constituents, and under the present system of valuation determines 
the comparative feeding value of any food. 

Crude Proteins . — This class of substances represents the organic matter 
^containing nitrogen, and may be considered as essentially the flesh -forming 
material of any foodstuff. 

Fats . — The fats of foodstuffs are essentially the energy and heat pro- 
ducing constituents, but besides supplying heat or energy they assist in 
building up the body fat in animals. Fats do not contain any nitrogen and 
•cannot therefore replace proteins in the ration of animals. 

Carbohydrates consist principally of sugars and starches, which chemically 
contain the same substances as fats, but in different proportions, so that on 
burning they produce less than half the energy or heat than the fats do, and 
4ire therefore not so valuable as fats. These substances cannot replace pro- 
teins in the ration as they do not contain any nitrogen. 

Fibre . — Fibre consists largely of the cell envelopes of plants and is the 
least digestible portion of the foodstuff. A high percentage of fibre in a food 
therefore can generally be taken as an indication that it is low in feeding 
value. Fibre, if digested, performs similar functions as do the carbohydrates 
iind are often grouped with digestible carbohydrates. 

Nutritive Ratio . — As neither fibre, carbohydrates nor fats can replace 
protein in a food, the relative proportion of nitrogen -bearing constituents 
or proteins to the non-nitrogen-bearing constituents should always be home 
in mind. The proportion of fiesh-fonners to fuel and fat is called the 
'‘^nutritive ratio,’’ and is shown in Column 1. The more nitrogen a food con- 
tains the lower will the figure for the nutritive ratio be, and the food is re- 
ferred to as having a narrow ratio if the ratio approximates 1 :4.0. For in- 
stance, in the case of wheat bran, each one pound of protein or flesh-fornier 
is combined with 4.5 pounds of carbohydrates and fat. 

Production Starch Equivalent . — For the purpose of comiiariiig the 
value of one food with another, chemists have sought to reduce everything 
digestible to one common factor so that foods may be compared directly with 
one another. 

For the purposes of this article the comparison of foods has been based 
on their Production Starch Equivalents, that is by comparing figures repre- 
senting that amount of pure starch which would produce the same amount 
of fat when eaten by an animal as lOO lbs. of the feeding stuffs being com- 
pared. This flgure is the most accurate method t)f com])ariiig feed stuffs, as 
it is based on the digestible nutrients only, and by experiments carried out 
with animals, makes an allowance for the work done in digesting the food. 
The starch equivalent is therefore low in the case of very fibrous foods. 

Although this valuation does not denote all the properties of any food, 
A farmer may feel quite safe in allowing himself to be guided by these 
figures, provided attention is paid to the following factors, which affect their 
practical worth. 
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Wholesomeness . — It is a matter of experience that stock thrive better on 
certain foods in contrast to other foods supplyinp: similar nutriment by- 
analysis. In Table I. the value for a unit of starch equivalent in 
oats is 2/3%, as compared with 2/6% in wheat. The difference in the nutri- 
tive ratio is very slig-ht, and so that unless experience shows that oats are in 
some way detrimental to the animal to be fed, and wheat is more wholesome^ 
then certainly oats should be hougrht in preference to wheat on the score of 
cheapness. 

Palateahleness . — Stock exhibit preference for certain foods, but this 
should not be allowed to become too costly. Palatability can often be im- 
proved by the addition of condiments, such as salt or molasses, or by mixing*- 

Change of Feeding Stuffs . — ^All feeders who have had occasion to change 
the foods fed to stock have noticed that at first stock do not ^‘take to” the 
new ration, and in some cases, therefore, the new ration is not viewed favour- 
ably. This is often the case when starting to feed silage. Changes in foods 
should always be gradual, especially if the nutritive ratio in the foods to be 
substituted vary greatly. 

Appearance . — No doubt appearance is often paid for by feeders. Re- 
cently some bran selling on the local market has had quite a dark colour and 
appeared coarser than the bran to which local feeders had been accustomed. 
When examined by the I^epartment, however, this bran conformed to the 
standards required under the Feeding Stuffs Act equally as well as more 
attractive samples. 

In perusing Table 1. it will be seen that the three cheapest stock food» 
at present on the market for the production of work are: — 

Price per Jb. Starch Equivedent. 

pence. 

Barley 0*9] 

Oats 1*21 

Wheat 1*37 

whereas bran and pollard are amongst the dearest foods at present prices,, 
with values per lb of starch equivalent as follows: — 

pence. 

Pollard 2*14 

Bran 2*26 

Parley, though eminently suitable for feeding to either cows or pigs, is 
not available in unlimited quantities. This, however, does not apply to 
wheat or oats. 

Wheat is a suitable feed in large quantities for pigs or poultry, but is 
dangerous when fed to horses or cattle in large amounts. In the ration for 
dairy cows it should not exceed a quarter of the total grain fed. Hy com- 
mencing with a small quantity horses may gradually become accustomed to 
eating up to 9 lbs. daily without injury, but this quantity should be fed with 
considerable caution. 

Crushed wheat may be used to replace pollard for feeding to pigs, and 
will effect a considerable saving in the feed bill, as is shown below : — 


TABLE II. 


— 

Protein. 

Starch 

Equivalent. 

Cost. 

Wheat 


... 100 lbs. 

% 

10-2 

1 

72 

S-05h. 

Pollard 


... 100 „ 

13-4 

53 

9 -508. 

Saving on 

100 lbs.' 





I'iSs. 

%y^g on 

Short Ton 





£1 98. Od. 
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Where skim milk is available on the farm, the saving; effected by sub- 
stituting crushed wheat for pollard is as shown in Table 2 above, namely, 
£1 9s. per short ton, no other concentrate being required where skim milk is 
available. 

It will be noticed that the nutritive ratio of wheat, i.o., 1 : 7.5, is wider 
than that of pollard, i.e., 1 : 4.2. This should be borne in mind when feeding 
wheat in place of pollard, as disappointing results may be obtained unless 
this wide figure for wheat is not remedied by the addition of some highly 
concentrated food. For this purpose, nieatmeal, cotton seed cake, linseed 
cake or peas are all suitable. At present prices, however, it will he found 
that these mixtures, while approximating in composition and feeding value 
to pollard, do not effect a great saving in the feed bill owing to the relatively 
high prices of these concentrates. Wlum, however, the prices are satisfat*.- 
tory, meatme^l may be added to wheat in the proportion of 1 part to not 
less than 10 parts wheat, and the other foods mentioned should be mixed in 
the proportion of 1 part to 4 parts wheat. 

Oats. — None of the objections raised above when dealing with wlieat for 
feeding to stock, particularly cows or horses, apply to oats. No other cereal 
is as safe, as satisfactory, or as well calculated to maintain condition and 
health as is oats. For a daily ration for cattle, oats can well replace bran 
at present prices. When crushed oats are used to replace bran in feeding 
cattle, a considerable saving in the feed bill may be expected, as is shown 
in Table 4. 

In Table I. it will be noticed that oats have a nutritive ratio of 1 : 7.9, 
whereas bran has a narrower ratio of 1 . 4.5. In other words, bran is a more 
concentrated supplier of protein or flesh-forming food than is oats. This is 
important where oats has to be fed to cows for the production of milk, as 
milk is a highly nitrogenous substance. 

Where subten-anean clover hay, however, is available a very cheap 
ration may be compounded, using 41bs. subterranean clover hay to every 
Hb. of oats fed in addition to any cereal hay or pasture that stock may be 
receiving. The saving amounts to as much as £4 lOs. 9d. per ton where sub- 
terranean clover hay is valued at £4 per ton. (Sec Table TII.) 

TABLE III. 



Protein. 

Starch 

Equivalent. 

Cost. 

i 

Subterranean Clover 

.. 400 lbs. 

47-2 

]24 

14 -29?. 

Oats 

.. 100 „ 

8-0 

60 

6 -508. 


600 „ 

66-2 1 

184 

19 “79s. 

Therefore, Mixture 

.. 100 

11-04 

46 

3 “968. 

Bran 

.. 100 „ 

10-6 

46 

8-608. 

Savings on lOOlbs. of Mixture . 

.. ... 



4 548. 

Saving on Short. Ton 


... 


£4 lOs. 9d. 
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CENTENARY PRODUCTION CERTIFICATES FOR 
WHEAT. 

I. Thomas, 

Superintendent of Wheat Farms. 

The centenary production certificates for wheat were limited to those 
farmers who harvested at least 200 acres of wheat for grass during 1929, 
the Centenary Year. The yield, which was from the total area harvested, 
was determined by agents* dockets plus the amount reserved for farm re- 
ffuirements. 

Three certificates were available, viz., an Award of Merit to those 
farmers whose crops, grown last year, averaged at least 15 bushels per acre ; 
an Award of Distinction to those whose crops averaged 18 bushels, and to 
those farmers whose crops averaged over 21 bushels, an Award of Special 
Distinction. A medal is accompanying each certificate. 

The following is the list of farmers to whom the certificates have been 
awarded : — 

Awards of Special Distinction — Over 21 bushels per acre: — 


Competitor. 

Address. 

Acreage. 

Yield per 
Acre. 

McDonald, J. 

“ Springvale,** Gnowangerup 

279 

bus. lbs. 

36 41/60 

Willard & Willard 

Gnowangerup 

249 

30 20/60 

Formby, R. & Co., Ltd. ... 

Gnowangerup 

227 

29 18/60 

Lahoar, W 

Gnowangerup 

292 

28 41/60 

Eckermann, H. W. 

Yandanooka 

257 

28 4/60 

Saunders, W. S 

Yandanoolca 

241 

27 67/60 

Booroondara Grazing Co., 

Toompup 

216 

27 46/60 

Ltd. 

Richards, T. 

South Caroling 

380 

27 21/60 

Mouritz, E. A 

Gnowangerup 

200 

26 31/60 

Moir, C. C 

Borden 

220 

26 16/60 

Moore, Tom 

Indarra 

300 

26 11/60 

Stone, J. D. 

Borden 

584 

26 3/60 

Bastian, A. 

Three Springs 

.333 

26 30/60 

Murray, W. W 

“ Glen Yurret,” Borden . . . 

423 

26 28/60 

Carter, R. &’Son 

Three Springs 

277 

26 16/60 

Troy, M. F. 

Indarra 

364 : 

25 22/60 

Chambers, B. T 

Pallinup 

280 

24 49/60 

Quartermaine, R 

Yandanooka 

229 

24 31/60 

Brown, J. A. 

“ Raith,” Yandanooka 

270 

24 28/60 

Rudduck, A. 

“ El Cala,“ Coorow 

860 

24 19/60 

Nottage, R. B. 

Tammin 

249 

24 18/60 

Darby, A. H. ... 

Lake Grace 

200 

24 1/60 

Hammond, J. Deane 

".Cuttenlng,” Kellerberrin ... 

300 

23 32/60 

Smith, H. R. 

Yandanooka 

645 

23 26 /CO 

Wilson, A. F. 

“ Fairview Farm,” Dumble* 

550 

23 3/60 

Johnston, A. 

yung 

“ Wendouree,” Gnowangerup 

620 

22 60/60 

Stone, S. G. 

Borden 

231 

22 25/60 

Clark, R. W 

“ Rosebury,” Carnamah 

750 

22 14/60 

White, W. T 

“ Rosedale,” Winchester . . . 

360 

22 8/60 

Biowpipg, H 

Yandanooka 

222 

21 .54/60 

Thomas, C. F. & Sohs 

Three Springs 

626 

21 63/60 

Mott, 0. ... 

Moulyinning ... 

249 

21 17/60 
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Award of Distinction . — Over 18 and under 21 bushels per acre : — 


Competitor. j 

Address. 

Acreage. 

Yield per 
Acre. 




bus. 

lbs. 

Mott, H 

“ Redhill,” Moulyinning 

222 

20 

48/60 

Cardwell, C. H 

Noman’s Lake 

223 

20 

47/60 

Oretm Bros. 

“ Bushy Park Farm,” Car- 
namah 

640 

20 

38/60 

Smith, C. & Sons 

Bruce Bock ... 

2,76r> 

20 

36/60 

Hocking, H. R 

“ Quondong,” Tammin 

392 

20 

31/60 

Goad, S 

“ Killamoy Farm,” Nipjiering 
“ The Iron barks,” Groenough 

260 

20 

30/60 

Morrell Bros. 

262 

20 

26/60 

Cousins, A. H 

Arrino 

700 

20 

17/60 

Bishop, H. F 

“ Oriiba,” Lake Grace 

212 

20 

8/(Kl 

Braysher, F. E 

Kellerberrin 

487 

19 

42/60 

Prowse, E. W. 

“.Omagh,” Ooodlakino 

453 

19 

3/60 

Hornsby & Son 

“ Donowood,” MouHinning... 

344 

18 

54/60 

Jackson, H. E 

“ Koo-l 3 ni,” Bruce Rock 

285 

18 

49/60 

Crawford, A. H 

“ Milroy,” Brookton 

290 

18 

46/60 

Mackin, 0. C. 

Tammin 

558 

18 

44/60 

Stratton, A. R 

“ Narrayarra,” Three Springs 

546 

18 

43/60 

Ellis, M. P, & E. G. 

Bruce Rock ... 

296 

18 

42/60 

Lucas, F 

“ Floradale,” Carnamah 

385 

18 

40/60 

Garrett, G. ... 

Bruce Rock 

697 

18 

37/60 

Morredin Exjierimental Farm 

Merredin 

335 

18 

32/60 

Ward. H. F 

“ Mt. Rest Farm.” Oumblo- 
yuiig 

218 

18 

29/60 

0 ’Grady, L. 

Pantapin 

390 

18 

23 /60 

Nichols, R. ... 

Kulin ... 

751 

18 

12/60 

Murray, A. 

“ Quonyonbing,” Tinkurrin... 

416 

18 

9/60 

Clark, A. & J. 

Kellerberrin 

688 

18 

2/60 

Downie, .1. C. & G. 

“ Milldowns,” Trayning 

550 

18 

0/60 


Awards of Merit . — Over 15 and under* 18 bushels per acre. : — fn 




Uppill, G ' 

Tammin 

902 

17 

55/60 

Johnston, H. C 

Kulin 

723 

17 

54/60 

Trotter, A. W. 

“ Barbabilling Farm,” Kulin 

464 

17 

52/60 

Woodburne, J. 

Lake Grace ... 

281 

17 

50/60 

Carwardino, F. J. ... 

“ (^rassdale;” Moulyinning ... 

335 

17 

49/60 

Henderson, J. H 

Kulin 

483 

17 

45/60 

Dinnie Bros. 

“ Cambrae,” Buntine 

1,250 

17 

43 '80 

Vaux, J. & S. F 

“ Wigboro,” Ongerup 

450 

17 

43/60 

Inzard, A 

Ogilvie 

927 

17 

40/60 

Mann, J. W. 

Yorkfakinc, via Tammin ... 

609 

17 

40/60 

Folland, S. L 

“Enfield Park,” Waddv Forest 

590 

17 

37/60 

Stacey, J. & Son 

“Sunnyvale,” Quairading ... 

2.000 

17 

35/60 

Jenkins, R. M 

Corrigiii 

“ Mt. Pleasant,” Quairading 

586 

17 

34/60 

Langsford, E. W 

750 

17 

31/60 

Morrell Bros. 

“ Mt. Rennie,” via Geraldton 

365 

17 

26 '60 

Bowron, L 

“Rockwell,” Corrigin 

450 

17 

20/60 

Locke, J. A. 

“Romani,” Pilhara 

640 

17 

19/60 

Smith, C. & A. H. ... ! 

“ Sunnysidc Farm,” Bruce 
Rock 

1,340 

17 

17 W 

Hariis, R. W. 

Dalwallinu 

1,040 

17 

16/60 

Crossland, J. L 

Corrigin 

990 

17 

13/60 

Prowse Bros. 

“ Wallatin,” Poodlakine ... 

1,349 

17 

12/60 

Tayler Bros. 

Yuna 

1,080 

17 

10/60 

Michael, L. G 

Roundhill 

302 

17 

8/60 

Forrester, J. K 

Dullest er,” Caiiiamah 

1,500 

17 

1/60 

Sutherland, L. & S. 

“Wamballa,” Pilhara 

650 

17 

1/60 

Bushell, J. C. 

“ Trelawney,” Wathcroo ... 

460 

17 

0/60 

Cook, W. T 

Burracoppin 

400 

16 

44/60 

Cusbert, L. C 

Bruce Rock ... 

669 

16 

38/60 
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A%oard 9 of MerU — Over 16 and under 18 ''ushels per acre — continued : — 


Competitor. 


Address. 


Acreage. 


Yield per 
Acre. 


Prowse, A. E. C. ... 
Nioholls, H. 
Atkinson, A. G. ... 
Gripps Bros. 

Dwyer, J. 

Barr, D. F. 

Horsman, H. A Son 
Bendavey, H. R. ... 

Gard, T 

Gibbs, R. T. 

Hughes Bros. 
Strange, P. A. 

Park, C. H 

Richardson, E. 
Faulkner, W. J. ... 
^mble, R. A. 

Bahr, E, 0. 

Bring, 0. W. 

Bring, G 

Allen, E. V. D. ... 
Jackson, E. W. 
Blatch, B. G. 
Bunwell, P. 

Bit, R 

Fulwood, 0. 

Bolton, L. B. 


Muntz A Son, J. N. 
Jewell, J. B. 
Dumsday, L. 

Bharsley, A. J. 

Lee A Sons 
Baxter, C. J. 


“ Kogarrara,” Boodlakine ... 
“Trelawny,” Kellerberrin ... 

Ogilvie 

Ogilvie 

“ Ularing,** Southern Brook 
“ Glerilaurall,” Shackleton ... 

Corrigin 

Jibberding 

“ Wattle Grove,*’ Kukerin ... 

Kellerberrin 

“Strathmore,” Minnivale ... 
“Cotswold,” Yarding 

Korraling 

“Jam Creek,” Broomehill .a 
“ Kukerin Soak,” Kukerin ... 
“ Lyndhurst Farm,” Kondinin 

KuWin 

“ Lindum,” Camamah 
“ Lindum,” Carnamah 
“ Lindum,” Camamah 

Narembeen 

Bulbelling, via York 

Yealering 

“ Linwood,” Ifewdegate ... 

Corrigin 

“ Burlington,” Namban Sid- 
ing 

Bruce Rock 

Corrigin 

“ Talgomine Downs,” Goo- 
marin 

“ Nampup,” Nyabing 
“Jandarra,” Trayning 
“ Doolwa,” Boodlakine 


425 

218 

697 

600 

590 

610 

561 

600 

320 

352 

360 

440 

900 

340 

372 

500 

337 

955 

956 
955 
380 
260 
230 
925 
352 
630 

379 

602 

412 

560 

800 

460 


bus. lbs. 

16 

35/60 

16 

34/60 

16 

29/60 

16 

23/60 

16 

23/60 

16 

21/60 

16 

20/60 

16 

16/60 

16 

3/60 

16 

2/60 

16 

1/60 

16 

0/60 

16 

56/60 

15 

49/60 

15 

47/60 

15 

47/60 

15 

46/60 

16 

45/60 

15 

46/60 

15 

45/60 

15 

40/60 

15 

40/60 

15 

39/60 

15 

36/60 

16 

34/60 

15 

24/60 

15 

24/60 

16 

15/60 

15 

13/60 

15 

12/60 

15 

11/60 

15 

1/60 
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THE WILD TURNIP* 

(Brassica Tournefortii, Gouan.) 

A PRELIMINARY NOTE. 

C. A. Gardner, 

Government Botanist. 

The Wild Turnip is paving to he one of the most serious, if not 
actually the most serious, of all the weeds with which the wheat farmer in 
Western Australia has to contend. Like many other obnoxious jjlants it came 
here unnoticed, gradually gaining ground and increasing in aggressiveness, 
until to-day it has spread to an alarming extent, and is still spreading. 

This weed appears to have been introduced into Western Australia 
from abroad about the year 1913, the centre from which it has spread being 
not far removed from Hine's Hill or Nangeenan. Due probably its super- 
ficial resemblance to Wild Radish (Raphanns ruphanistrum) , the weed was 
not regarded very seriously, and it was not until 1927 that it came under 
the notice of the Department of Agriculture. Now it has gained a tirm 
footing in the districts lying between Southern Cross, Doodlakine, Belka, 
and Kununoppin, and unless immediate steps are taken by farmers, ^\’ill 
undoubtedly cause serious losses. 

The fact that Wild Turnip is not knowm to occur in any other State 
of Australia would indicate that it reached our shores either as a seed im- 
purity, or amongst straw packing, which has ac(»ounted for the intro- 
duction of so many undesirable plants. Had the weed been promptly recog- 
nised and reported, its control would have been a relatively simple matter: 
to-day it has become so widespread that its eradication must be an under- 
taking requiring much patience and several years to I'liltil. 

Although so common in many districts, there are farmers 'who confuse 
this weed with Wild Radish, Mustard, and, in the young state witli Cai^e 
Weed. The notes on its habit of growth, therefore, may be found of some 
use. They are not as complete as could he desired, but the^ writoi has not 
yet seen the living adult plant. 



Wild Turnip appears after the first winter rains. The two first leaves 
(seed-leaves) are heart-shaped, and are succeeded by small hairy toothed 
leaves one to two inches in length. Figure B illustrates this. The normal 
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leaves (see Fig. A) are long arid narrow and much divided, the divisions 
reaching to the midrib. The leaf is a rich green in colour and sprinkled 
with short white hairs, the underside being of a paler green. The terminal 
lobe of the leaf is the largest, and the lateral lobes decrease in size down- 
.wards, until the lowest lobes are represented by small wing-like teeth. The 
veins are fairly conspicuous, and the midrib broad and whitish. These adult 
leaves lie upon the surface of the soil in a mat-like rosette radiating in all 
directions, only the youngest inner leaves being at all erect. The subter- 
ranean parts consist of a thick whitish taproot and strong lateral roots. 
From the basal rosette of leaves arise one or more stems apparently bare 
of foliage and erect and stiff. These stems branch repeatedly upwards (as 
illustrated) until a broad summit of twiggy branches is formed. The flowers 
arise singly from these ultimate branches on slender stalks. They are almost 
identical with those of Mustard, and yellow in colour, but larger. 

The flowers in turn are succeeded by long and narrow green pods which 
contain two longitudinal cavities separated by a transparent membrane. 
Each cavity opens outwards by two lids or valves wliich open from the base 
upwards. The upper quarter of the pod is separated from tlie rest of the 
pod by a slight constriction, and contains one or two seeds wliicli are never 
shod since the valves do not extend to this height. This portion is known as 
the ^^beak,’’ and is pointed. Figures D. E and F illustrate this ‘‘beak.” Tho 
beak is of considerable importance in the spread of the w(‘ed. 

As the seeds ripen, the branches of the plant turn inwards at the sum- 
mit after the manner of a burned wattle, and the stem breaks away at the 
base. The outline of the leafless part of the plant is now somewhat spherical, 
and the plant being light in weight is easily rolled along the baie soil by 
the wind. The ripened pods o})en and shed their seeds as tlie plant rolls 
along. Summer whirlwinds will often lift the plants over fences and similar 
obstacles, but scrub country offers an effective barrier. After the plant 
finally comes to rest it will probably have opened all its pods and shed its 
seeds during transit. There remain the beak seeds, which are never liberated. 
These in time break off with the persistent part of the pod, and are ready to 
germinate with the next winter rains. It will be seen, therefore, that the 
Wild Turnip is wonderfully equipped for effective seed dispersal. In addi- 
tion to its own devices the plant is distasteful to stock with the exception of 
pigs, so that when once grown to maturity one plant may be responsible for 
several hundreds in the following year. It is not known for how long the 
seeds remain in the soil in a viable Condition, but it is proibable that, like the 
Wild Radish, they retain their viability for several years. 

.V 

DISTINCTIONS FROM ALLIED PLANTS. 

In the young state it is sa^ that the Wild Turnip is often confused 
with Cape Weed. The similarity rests entirely upon the rosette-like growth 
of young leaves and their mode of division. The Cape Weed, however, has 
a fibrous root system and not a tap-root, and the leaves are distinctly whitish 
underneath. In addition the leaf -lobes are not so much incised, and the plant 
has no turnip flavour — a flavour very pronounced in the case of the Wild 

Turnip. 

'• > ‘ 

The Wild Radish {Raphanus raphanislfum) is in some respects similar, 
but the stems ^are leafy, and the leaves not so much divided, and the basal 
leaves do not as a rule lie in a flat rosette like those of the Wild Turnip. 



June, 1930.] JOURNAL OF AGRICULTURE, W.A. 395 



EXPLANATION OF PLATE. 

A. Leaf (half natural size). B. Young plant, showing, primary and 
secondary leaves. C. Illustrating part of an inflorescence, and the general 
habit of the summit of the plant when in seed. D. Siliqua viewed from the 
side showing the beak and dorsal nerve of one valve. E. Section showing a 
siliqua with one valve removed and the seeds in position. F. View showing 
the ripe siliqua with the valves removed, the central partition with some of the 
seeds in situ, and the persistent beak. (Icon, origin.) 
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The flowers of Wild Radish are either Avhite, yellow or i)ale pink-purple, 
and have violet veins. The seed-pod does not open vertically with two valves, 
but the pod is constricted between the seeds, and ultimately breaks up into 
one-seeded portions at these constrictions. The seeds are larger than those 
of the Wild Turnip. 

The so-called “Mustard’^ (Sisymbrium officinale) has very different and 
smaller leaves, and the pods are much longer and narrower, boaklesa, and 
contain many more seeds than those of the Wild Turnip. The seeds are also 
much smaller. 

The Wild Turnip is most prevalent around Hine^s Hill and Nangeeiian. 
It occurs to the south at Belka where it is also common, and it is found also 
near Bruce Rock. Eastwards it spreads to near Southem Cross, and its 
western limits at present are not far removed from Kellerberrin. It is also 
found in the Salmon Gums district betAveeii Scaddan and Bete, and is ap- 
parently most common near Dowak. Most irrobably it has been introduced 
into the Mallee Areas through chaff purchased from the Eastern Districts. 


CONTROL. 

In controlling the Wild Turnip it is important to restrict the wccmI to 
the area already occupied by it as a preliminary measure. It should be 
remembered that the plant is an annual, and the prevention of seeding is 
one method of control. 

Late seeding of the crop, after the weeds have appeared and been culti- 
A ated, is one method to be employed. If good and early winter rains could be 
relied upon, the ditliculty of eradication would be coni])arativoly simple, but in 
many seasons the rains do not commence until late, and this does not allow 
of effective killing by cultivation after growth -of the weed. In such ('a.ses 
it would be necessary to remove bj- hand any weeds which api^eared in tlie 
crop. 

Fallowing is the most radical method of treating the weed, keeping the 
fallow quite clean by repeated cultivation. Where the Aveed is well estab- 
lished it may be necessary to resort to fallowing for two years In succession, 
especially if no early seasonal rain falls. This system would allow of one 
entire season for gennination, and permit also of the soil being cultivated the 
second winter before planting. Care should be taken., however, to see that 
all adjacent land is kept free from seeding Wild Turnips, otherwise the fal- 
lowing work would be wasted since seeds from adjacent areas mav be bloAvn 
on to the fallowed laud. 

Wild Turnip occurring on roadsides must be regarded as a menace to 
adjoining farms, and it is important that roadsides should be kept clear of 
the wehd. Grazing land affected by the weed presents a problem, since stock 
do not eat it Hoeing and hand pulling must be resorted to in such cases, 
unless the weed can be kept mown down. A scythe should be found effective 
provided the plants are Pot too old, when they become very tough. 

Badly affected crops in which the weed has been allowed to glow should 
h^ve stubble fires run through them as soon as circumstances permit after 

hiirveetiiig. 
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Other means of keeping the weed out of paddocks are : — Avoid pur- 
chasing chaff from areas in which the weed is known to occur. Do not 
borrow agricultural machinery, especially harvesters which may harbour somo 
Cyf the weed seeds, from neighbours who have affected crops. Do not destroy 
windbreaks which may be in existence, and encourage the growth of scrub 
around paddocks. Grade all seed wheat. 

Pigs may help in keeping small areas in check, since they appear to be 
rather fond of the young plants. 


DESCRIPTION OF PLANT. 

An annual attaining a height of three to tiv<‘ feet. Primary (cotyledon- 
ary) leaves broadly obcordale, long-petiolate, abrupt at the base, emargin- 
ate and conspicuously net- veined, the primary and secondary nerves anasto- 
mosing. SecondaiT leaves petiolate, lyTate-i)innatifid, sinuately lobed, tlic 
lowest lobes divided to the midrib, coarsely hairy as well as the petiole with 
short stiff, acute hairs. 

Leaves ehi(*lly or almost entirely radical, s]>rcading in a broad rosette 
in the yemng plants, deeply pinnatiHd, the lateral lobes broadly oblong, 
irregular, broad at the base, ci’enate, the terminal lol/(» the largest, the whole 
leaf as well as the petiole setose with stiff short hairs which arc more num- 
erous on the petiole than on the leaf-blade. 

Stems erect and rigid, much ’oranched n])\vards, (Ik* branches spreading 
when the plant is in flower, but becoming incurved at the fruiting stage. 
Racemes stiff, spreading-erect. Pedicels more or less erect, rather thick. 
Sepals brown-purple, oblong, obtuse, with often a terminal bristle, and occa- 
sionally a dorsal thick-based hair in the uj^per half of the sepal. Petals 
yellow, obovate-attenuate, long-clawed, narrowed into the clav/. Anthers 
erect on slender lilameuts. Ovary linear, truncate. 

Sili<]ua (pod) linear-tetragonal, the valves keeled with a prominent 
dorsal nerve and a few irregular seeondary ner\es; beak long -conical, about 
as broad as tlu* pt)d at llie base, taj>ering into a long aente point and usually 
hvo-see<led. Seeds ])nrple-brown, spherical aud miniitcdy pitted 

Original home: Spain, the Mediterranean region, tiie Orieiii, and ]5elu- 
chi stall. 
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POTATO FERTILISER TRIALS AT BUREKUP, 1929* 

J. C. Palmer, Dip. Agric. 

Potato fertiliser trials were again carried out at Burekup in the winter 
cropping. These trials were a continuation of a series of experiments which 
have been conducted in this locality for the last few years. The trials were 
planted on land which formed part of the property of Mr. C. L. Clarke. 

The land selected for the trials might be regarded as more or less typical 
of the soil of the potato-growing areas of that locality. Portion of the 
experimental area was a heavy clay and some w-as a sandy loam. Each 
variation of manure was repeated six times and set out on the Latin Square 
system. 

Certified seed obtained from Mr. F. Tonkin of the Youngfs Siding area 
was used. This seed was racked for some weeks so that it might be greened 
and hardened up, then dipped in the cold corrosive sublimate dip (4 oz. of 
sublimate to 30 gallons of water) for two hours. Forty-eight hours prior 
to planting the seed was cut into 2-oz. setts and the cut setts treated ac- 
cording to the ^‘wet-bag’^ method. 

Planting took place on 17th July. The setts were carefully placed at 
a height of about three inches from the bottom of the furrow and four 
inches from the surface. The first cultivation was given on 9th September, 
and this was follow^ed by cultivation and hoeing all through the growing 
period, so that a good tilth was maintained in the growing crop. 

During the earlier portion of the growing period the weather was cold 
and wet. Heavy rain fell periodically, but the weather towards the end was 
generally suitable. The crop was sprayed with a commercial preparation 
of Bordeux Mixture at the rate of 2 lbs. per 15 gallons, as a preventive 
measure against Irish Blight, on 22nd October. The crop was dug on 25th 
November. 

The sulphate of ammonia was applied in two dressings, half of it at 
the time of planting, and the remainder as a side dressing on 31st Aug^ist, 
when the plants were showing up well in the rows. With this exception all 
the manure was applied in the furrow at the time of planting. 

NITROGEN SERIES. 

Two variations of nitrogen, with the other constituents of the mixture 
remaining constant, were tested against the standard ‘‘Control” mixture. 
In all three mixtures 1,430 lbs. of super, and 210 lbs. of sulphate of potash 
formed the basis of the manure. 


The actual results obtained in this experiment are given in the annexed 
table : — 


Siilph. of Ammonia per 
acre in lbs. 

Lbs. of Nitrogen 
per acre. 

Yield in lbs. per 
plot lyiOO acres. 1 

Yield in tons per 
, acre. 

Fercentag 

Yield. 

^ 


102 


100 

WO * 


161 


100 



140 

6 13 0 4 

02 


* Control. 
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The iiiixtnres containing: nitroo:en jyave a hi»lier yield than that of the 
non-nitrogenous manure, though apparently there was little, if any, dif- 
ference by increasing the (|uantity or sulphate of ammonia from 230 lbs. to 
600 lbs. per acre- 


SUPER. SERIES. 

In this series two variations of superphosphate were used against the 
standard control mixture. The amount of sulphate of ammonia (500 lbs. 
per acre) and sulphate of potash (210 lbs. per acre) remained constant. The 
results of the trial are given below: — 


Super, per acre lii lbs. 

Lbs. of Phos- 
phoric acid per 
plot. 

Yield in lbs. 
per plot. 

Yield in tons per 
acre. 

Percentafie 

Yield. 




T. 

c. 

Q- 

L. 


1,907 

400 

160 

7 

- 

3 

12 

98 

1,430* 

300 

163 

7 

5 

2 

6 

100 

1,668 

3.50 

176 

7 

15 

1 

12 

lOf) 


► Control. 


Though there was a certain amount of difference in yield, yet in no 
case was that difference sufficient to warrant an increase on the amount of 
super, in the control mixture. 


POTASH SERIES. 

In this series two variations of potash, with constant quantities of super. 
(1,430 lbs. per acre) and of sulphate of ammonia (500 lbs. per acre), were 
used against the standard control mixture. The details of the trial are given 
below : — 


Sulph. of Potash per 
acre in lbs. 

Lbs. of Potash 
per acre. 

Yield in IIjs. i>er 
plot l/KK). 

Y’ield in tons per 
acre. 

PercentaBc. 




T. c. 

Q. 

L. 


416 

200 

153 

6 16 


12 

10.> 

210* 

100 

146 

6 10 

1 

12 

100 



151 

6 14 

3 

8 

103 


• Control , 


The table indicates that there was apparently little, if any, increase in 
yield by adding sulphate of potash to the manure, although an analysis of 
potash-ireated tubers shows an appreciable increase in starch content. 


The Action of Liming the Land a Month prior to the Planting of Potatoes. 

In addition to the general fertiliser trial at Burekup this year (1929), 
a liming trial was included. In order to afford a certain basis of comparison, 
two mixtures of manures containing different quantities of superphosphate 
and consistent quantities of sulphate of ammonia and sulphate of potash 
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were used against the standard control mixture. The variations of manure 
used pei* acre were: — 

(1) 958 lbs. Super, (equivalent to 200 lbs. of Phosphoric Acid 

per acre). 

(2) 1,430 lbs. Super, (equivalent to 300 lbs. of Phosphoric Acid 

per acre). 

(3) , 473 lbs. Supei’. (equivalent to 100 lbs. of Phosphoric Acid 

per acre). 

To all three variations of manure there was added 500 lbs. of sulphate of am- 
monia and 210 l})s. sulphate of potash. 

The land chosen for this trial was of a type similar to that of the potato- 
growing areas in the Burekup district, and adjacent to the fertiliser trial. 
The soil varied from a heavy clay loam and red loam to a sand. For a 
better comparison each manurial treatment — limed or unlimed — was re- 
peated six times, and the individual plots were arranged in strips throughout 
the experimental area. 

Slacked lime at the rate of 2 tons per acre was applied to the land one 
month j)rior to the planting of the potato crop. The lime was left on the 
surface and was well mellowed by rain before it was finally ploughed in 
during the planting operations. 

It was observed during the ploughing, tlic subsequent cultivation, and 
finally in tlie digging, that tl^? ground of the limed plots was much more 
friable than that in the unlimed portions. No difference in germination in 
the two areas w’as noticed, and the table below indicated the results ob- 
tained : — 


Mamini per tu’rt< iti ll»s. 

Limed Plots. 

Unlimed Plots. 


Yield per ])lot 

In lbs. 

Yield per acre. 

V).'S:Ubs. )*v\per. 

5001 be. sul. amm 

2101b». sul, pot 

1 

J 

100 

T. C. Q. 

7 2 3 

166 

T. r. Q. 

7 8 0 

l,4S01bs. super 

5001bs. sul. Minin. 

SlOlbs. sul. pot 

1 

J 

170 

7 11 3 

171 

7 12 2 

I 

4731 bR. super 

5001bs. Bul. amm, 

2101h.<!. sul. ]>ot 


j- 161 

0 14 3 

146 

6 10 1 


An average of all the limed plots against an average of all those which 
were not treated is ihown below: — 


Treatment. 

Yield ^ plot 

Yield per acre. 

•Percentage. 

limed 

160 

7 

2 

8 

100 


rnllme<l i 

j 160 

7 

2 

3 

100 



Thus a" consideration of the average result obtained from the experiment 
Would indicate that liming at the rate of 2 tons per acre, one month prior 
planting, has no effect on the yield b£ potatoes obtained. 
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The Artiou of the Fertilisers on Freshbj Ciil Fotato Setts. 

Ill most districts the pnietice of cutting large potatoes into setts for 
l;!initing is followed. In siudi areas some of the growers treat their seed by 
the “wet-hag” merliod, while others plants the setts straight off the knife. 
Wlien cut setts are planted in the furrow, either they are placed in ])osition 
just before the manure is sown, or just after. In any case, the manui’e may 
come int<) contact with many of the freshly cut surfaces of the setts, unless 
care is taken to press the cut surface into the ‘^mould^’ at the side of the 
furrow. In ordei’ to test whether the application of manure to the cut 
surfa«'C ol' the sett lias any injurious effect an experiment was also carried 
out. 


Some seed was taken and cut, and then the setts were thoroughly dusted 
with manure and tluMi planted. At the time of jilanting it was noticed that 
these setts w’ere very sipiashy and wet. Six plots in differerd parts of the 
ex].)erimental area were planted. These all received the same attention as 
those in the re>'t of the trial area. There was a very poor germination (ap- 
proximately d ])er cent, only) of the setts on these plots, and from a search 
made it was found that the setts had rotted away completely. This treat- 
ment is actually an exaggeration only of what occurs in numerous South- 
Western potato di-itricts under ordinary fertiliser application. 

Six other plots were planted with the cut surface uppermost. After 
the row had been planted the manure was sown in the usual manner. A 
certain amount of manure in con.sequence fell on the cut surfaces of the 
setts. During the growing period these plots were less vigorous than those 
of the control rows, and a loss of 10 per cent, in germination occurred. 

Lastly, six rows were planted, and in them the cut surface of the sett 
was pressed into the mould before the sowing of the manure*. This method 
is the normal method of ])lanting used in the departmental trials. An 
average from these iilots Avas also taken. 


The table given below summarises the results obtained from these three 
methods of planting freshly cut potatoes: — 


Method of Planting. 

Average yield 
i j»pr plot 1/100 
j acre In lbs. 

ICstiinated 
yield ])ev acre. 

Percentage 

Yield. 

Setts well dusted with manure immediately > 
prior to planting 


Cut surface of sett pressed into the moiild and 
fertilizer applied as is usual 

1 

! 

i lf.l 

T. C. H. i 

i\ 14 

100 

Setts placed out surface uppermost and ferti- 
lizer applied as Is usual 

1 

i i«7 

tt 2 1 

90 

Another method of obviating 

injury from 

direct contact 

of the fer- 


tiliser would be to plant the setts after the manure has been sown, and then 
to place cut surface uppermost. However, from the table it will be seen 
that the best method of planting cut potato setts is to place and press the 
cut surface into the mould of the furrow prior to the sowing of the manure. 
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A Summary of the Results obtained by the Trials at Burekup for the 
last Three Years, 

These trials have now been repeated over a period of three years and 
the results, tabulated below, are calculated on the average result obtained 
from the yields of these three years: — 

BTTPEE. SBUIES— (1027-28-20.) 

Average Yield in tons 

Kanuro used. per acre. 

l,0O51b8. super. 1 T. o. q. l. 

SOOlbs. Bulph. ammon > 8 2 2 0 

2101b8. sulph. pot J 


l,4301b8. super. 1 

5001b8. sulph. ammon. * 8 0 2 24 

210Ibs. sulph. pot J 


l.eeSlbs. super. I 

6001bs. sulph. ammon > 7 18 0 4 

210]bs. sulph. pot j 

* Control lOzture. 

The table indicates that there is no advantage ih increasing the weight 
of superphosphate beyond 1,430 lbs. per acre : — 

POTASH SERIES— (1027-28-20.) 


Manure used. 


4161bB. sulph. pot. ... 
SOOlbs. sulph. ammon. 
I,4301b8. super. 


Average yield In tons 
per acre. 


T. 0. Q. l. 
7 10 8 8 


2101bs. sulph. pot. ... 
SOOlbs. sulph. ammon.' 
l,4801bs. super. 


7 16 1 12 


Olbs. sulph. pot 

... -) 

6001bs. sulph. ammon 

I,4301b8. super. 

y 7 11 8 4 


* Control Mixture. 

This table shows that by increasing the weight of potash used per acre 
a small increased yield is obtained. This increase, though progressive, is so 
small that it is doubtful whether the increased cost of the sulphate of potash 
is justifiable in these soils from a point of yield only. 

HITEOOBN 8BEIBS— (1020-27-28.) 

Manure used. Average yield in tons 

per ocre. 


3501bs. sulph. ammon I 

l,4301ba. super. ' 

2101bs. sulph. pot ... J 

T. 

6 

0. 

19 

Q. L. 

1 4 

SOOlbs. sulph. ammon I 

l,4301bB. super.* 

2101b8. sulph. pot J 


8 

0 T24 

2001bs. sulph. ammon 1 

l,43dlb8. super. ... 

2101b8. sulph. iK)t J 


5 

2 6 


* Control Mixture. 

The variation in yield produced by the variations of the nitrogen was 
very small, and this would suggest there is little if any advantage in raising 
the quantity of sulphate of ammonia from 200 lbs. to 500 lbs. per acre. 
When the figures in the above table are considered from the percentage yield 
point of view,* it will be seen that in no case was there a 10 per cent, dif- . 
ference in yield. In order to allow for experimental error, no difference 
finder 10 per cent, is regarded as an indication that this or that manuri^ 
mixture is more suitable. 


The aotttal percentage yields in this experiment were for 350 lbs. of Sulphate of Ammonia— 
96%, control imxtnre— 100%. 







f?eturn of Wheat Prices F^r Bushel C.LF&E. London . 



Compiled from Fibres kindly 6upp/ted by the Co Operstive Wheat Poo! of W A. 
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LIVE STOCK AND MEAT- 

For the information of readers of the ‘‘Journal/^ the following pax- 

ticTilars have been supplied by Messrs. Elder, Smith & Co., Limited, Perth: — 

COMPARATIVE YAEDINGS OP STOCK AT METROPOLTTAy PAT STOCK MARKETS, 
POR MONTHS OP MARCH, APRIL. MAP, 1930. 



March. 

April. 

May. 


1 

5th. 

12th. 

19th. 

26th. 

2nd. 

9th. 

16th. 23rd. | 30tli. 

1 ( 

7th. 1 14th. 1 21gt. 

1 28th. 

Sheep ... 

18,112 

16,247 

18,104 

16,680 

11,302 

10,423 

12,550 113,651 ,13,338 

11,408 : 0,168 10,550 

11,01& 

Cettle ... 

820 

732 

.858 

767 

555 

603 

642 1 717 725 

697 651 1 483 

886 

P10B ... 

754 

666 

1 

871 i 

887 

812 

665 

901 1 588 i 1,357 

042 . 740 I 000 

1,078 


COMPARATIVE VALUES PER POUND. 



March. 

April. 

May. 


5th. 

12th. 

10th, 

26th. 

2iul. 

9th. j 16th. 

23r<l. 

th)th. 

7 th. 

14th. 

2lst. 

28th. 


d. 

d. 

d. 

d. 

<1. 

d. d. 

tl. 

d. 

d. 

d. 

d. 

d. 

Mvtton 

H 

6 

6t 

5 

5i 

6 6 

6 

6 

6 

61 

5| 


Beef ... 

7 


6 

6 

n 

H \ 

8i 

0 


81 

81 

7* 

Pork ... 

n 

lot 

lot 

m 

lOi 

lOi 1 102 

102 

101 

101 1 

101 i 

9 

8 

Beoon... 

0 

0 

0 

9 

9 

9 1 0 

I 91 

' 01 

01 

91 1 

81 

8i 
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MARKET REPORT^ 


Messrs. H. J. Wigmore & Co., Ltd., of Wellington Street, Perth, have 
supplied us with the following information regarding Chaff available at the 
Metropolitan Chaff and Grain Auction Sales, held in Perth, for the period 
March to May, inclusive. In all cases the price quoted is for f.a.q. to prime 
Wheaten Chaff, packed in new bags: — 


March 

April 

May 


Quantity. 
1,100 tons 
1)00 tons 
1,100 tons 


Maximum. 
£5 5 0 
£5 10 0 
£5 5 0 


Minimum. 
.£5 0 0 
£5 0 0 
£5 0 0 


Tile ]ieriod under re\iew lias been very disappointing from a growers 
standpoint, qualities under f.a.q. to prime being difficult to quit at reason- 
able prices. At the time of going to press the market for f.a.(]. to prime 
quality is firm, but f.a.q. and mediums are in very poor request at low prices. 


Oaten Chaff , — During the ])ast three months heavy supplies were avail- 
able, and low prices had to be accepted. At one period prime quality sold 
at as low as £4 7s. (id., and f.a.q. at £3 17s. 6d. However, during the past 
few days very little has been available, and the market now stands as fol- 
lows : — 

Prime green — ^£4 12s. 6d. to £4 15s. per ton. 

F.a.q. — £4 5s. to £4 7s. Cd. per ton. 

Mediums — £3 17s. Gd. to £4 per ton. 

Oats. — The market has been over-supplied, and with a lesser demand 
auctioneers have been forced to quit consignments at very low rates, the 
undermentioned being closing quotations: — 

(lood heavy feed Algerian or Guyras — 2s. to 2s. 2d. per bushel. 

]\Icdium feeds — Is. 8d. t-o Is. 9d. per bushel, 

Inferior, lower. 

At time of going to press heavy rain is falling, and if our agricultural 
districts share in this splendid downfall, feed will be very plentiful, and this 
being the case the prospects of higher ])rices are very remote. 


Wheat. — The market has fluctuated a little in sym]>athy with overseas 
prices, fa.q. selling at auction at from 4s. (id. to 4s. 8d. per bushel; other 
qualities at lower prices according to sample. 
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PRODUCERS MARKETS CO-OPERATIVE, LTD* 

Report as follows for three months ending 31st May, 1930 : — 

Fruit . — For the three months ending 31st May fruit was well supplied. 
In the early pjrt ai^ples were realising high prices for all varieties and sup- 
plies holding throughout. Prices have eased, only prime lines meeting a good 
demand. D. Seedlings is the only variety short supplied, for which there 
is a big demand. Lemons realised good prices early, easing with extra sup- 
plies forward and firming again towards the end. Tomatoes well supplied 
early, and sold to a good demand for prime. Small and inferior were hard 
to quit. They have eased in volume, with prime realising good ])rices. 
Pears being short supplif^d and sold to a good demand throughout for prime. 
A good quantity of small sized were forward, but these were hard to quit, and 
realised veiy poor prices. Fair sui)plies still remain, the majority being 
from cool store. Prime are selling to a good demand. Passion fruit realised 
good values throughout. In March navels were well supplied, selling to a 
good demand, realising up to 21s. for dumps. They have since continued to 
increase in volume, and towards the end % bushel of prime realised from 
5s. to 10s. ()d., with duini)s up to 158. (id. Grapes early were heavily sup- 
plied and sold to a ]ioor demand, with sui>plies easing towards the end to 
improved values. 

Supplies of vegetables during the quarter have been con- 
sistently heaAV. 'N'alues for metropolitan potatoes were low right to the 
finish of the cro]), and growers almost without exception report a severe 
financial loss. Tlio cro]) was one of the heaviest experienced in the district, 
mainly on account of growers using certified seed. Jt is to be r(‘gretted that 
values were scj consistently hnv throughout the season, as this will curtail 
their oj)erations next season. (V)untry growers also felt the effect of the 
depression in the i^otato market and held consignments back, hoping for 
th(‘ market to rise. The held coiisigiuneuts were badly affected with “fly” 
when tiiially marketed and were hard to quit at any i)rice at all. Values 
during the last month have firmed considerably, and at the i)roserit momeiit 
are high for giual (juality lines. A few washed lines are also being offered 
from the metropolitan area, and these are selling well. Swedes have been 
short in supj)ly and the demand good, high values selling for w’ell-graded 
wash<*(l lines. Jhimpkiii has been heavily snp})lie<l and the demand weak. 
AVe have had considerable ditliculty in clearing out at satisfactory rates, 
inferior grades being quite unsaleable. Cabbage suj)plies have been heavy, 
and values for ])riine lines firm. Country lines were more ])lentiful this 
year than previous years. The majoi'ity of growei’s have yet a lot to learn 
in grading and packing this line for raetroiiolitan markets. It is always 
advisable when consigning to pay strict attention to the grading, rejecting 
all second grade and })aeking tightly. Cauliflowers during the last month 
have been hea\'ily supplied to a keen demand. Most lines are below the usual 
standard of oiiality this season owing to the scarcity of rain during March 
and April. Abilucs are finn for prime lines, but the inferior grades are low. 
Peas have been heavier in su]iply than is usual at this time of the year. 
Values have been firm and the demand good. Supplies of beans both 
Runner and ‘F rench have been heavy to a good demand throughout. White 
Onions gradually eased off during the period, and are almost finished; now 
a few lines coming forward from Manjimup district. rx)cal Brown Onions 
are finished, but the imi'orted lines are plentiful. Sweet Potatoes were 
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plentiful the period and values gteady. Rhubarb heavily supplied to 

a steady demand; values have been low. Celery also has I'een well supplied, 
and some prime samples offered. Values firm for all prime lines, and at 
times the inferior qualities sold well. Bunch lines were heavily supplied to 
a weak demand. Most lines are at glut level. Lettuce have been well sup- 
plied to a good demand for prime lines. 

E(j(js. — On 7th March eggs showed a slight decrease to e keen deiiiand 
and im])roved values. Metropolitan hen, 2s. ()y 2 d. to 2s. 2 y 2 d. On 12th 
March demand easier and prices were Is. 10y2d. to 2s. Id. A further re- 
duction on 21st March brought values to Is. 7d. to Is. lid. On 4th April 
smaller supplies to a better demand, and hen sold at 2s. Id. to 2s. 4y2d. 
On 11th April stll higher values — 2s. fid. to 2s. Tl'^d. At the end of April 
the market eased, values being 2s. 4d. to 3s. fid. To the middle of May the 
prices remained unchanged, and eased fuither on 21st May — Is. lOd. to 2s. 
lyjd. — and remained unaltered to end of May. Closing prices were: Met- 
ro])o]itan new laid hen, Is. Ifid. to 2s. U ^d.; juillet, Is. 7^ ^d. to 1-. 
country, Is. 7d. to Is. fid. 

Poultry. — On 7th March demand improved for (piality birds. Cock- 
erels, 8 s. to 11s. fid.; Muscovy Drakes, fis. to 7s. fid.; Ducks 5s. fid. to fis. fid. 
Turkey Gobblers — none offering. On 21st March lighter supplies to poor 
demand and values unaltered. Throughout April there was no alteration 
worth recording, except Turkey Gobblers \vere supplied at 20s. to 27s. fid. 
pair for good birds, and medium from 14s. to 17s. Early May^ most prices 
unchanged except Turkey Gobblers, which showed an improvement — 28s. 
to 32s. fid. On 16th May most lines still unchanged, although Turkey 
Gobblers easy — 17s. to 25s. Prices for prime quality at end of May were: 
Cockerels, 8 s. to 11s. 6 d.; Muscovy Drakes, fis. to 12s.; Ducks, 5s. fid. to 
fis. fid. ; Indian Runners, 3s. ; Pekins, 5s. fid. to 7s. ; Geese, 10 s. fid. to 14s. ; 
Table Hens, fis. fid. to 7s. fid.; Turkey Gobblers, good, 26s. fid. to 31s.; 
medium, 16s. to 20s.; Turkey Hens, good, 13s. fid. to 14s. fid., medium 10 s. fid 
to 11 s. 

Carcase Meat, — Early March: all lines well supplied to good. \alues; 
Veal, 8Yid, to fiVSid. ; Lamb, fiVid. to 7d.; Mutton, 4^^d. to 4%d. ; Mutton, 
plain, 2v4d to 3%d.; Pork, fid. to 10%d.; Beef, hinds, 6 y 2 d. to 7 y 2 d.*,' 
fores, 3i^d. to 

April increased supplies to improved values and about on a par through- 
out to the end of May. 

Closing prices for prime were: Pork, pidme, fid. to lOd.; Veal, 7d. to 
8 d.; Lamb, 5d. to 7d.; Mutton, 3 y 2 d. to 4%d. 
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WESTERN AUSTRALIA— DEPARTMENT OF AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 5. — Fruit Drying. J. F. Moody. 

No. 20. — The Pruning of Fruit Trees. J. F. Moody. Price 2.s. 6d. 

No. 24. — Flints to Stock li feeders (rcvLwl). R. E. Weir. 

No. 30. — Descriptive Accomd of the Codim Moth. L. J. Newman. 

No. 37. — ConferencAi of Producers, 1910 and 1912. 

No. 46. — Fruit Packing and Morkdmg and Exporting of Fruit. J. F. Moody and J. Ramaae. 
Price Is. 6d. 

No. 49. — The Feeding of Horses, l^rofessor Paterson and G. L. Sutton. 

No. 57. — Vermin Destriuiion. A. Crawford. 

No. 60. — The Farmer\s CUjk J. J. Mahood. 

No. 68. — Flailing and Treatme/ui of Hides. R. E. Weir. 

No. 72. — The Potato : Its Cultivation, Pests and Diseases. G. N. Lowe, L. J. Newsman, 
I). A. HeiluM’t. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCallum. 

No. 83. — Horticulture and Viticulture. A. Despeissis. Price 2s. 

No. 87. — Sheep Feeding Experiments : State Farm, Chapman, 1920. G. L. Sutton and 
F. Vanzetti. 

No. 88. — Light Ijind : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — l^oison IHants of IF./l, 1). A. Herbert. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zaniia Palm. G. K. Baron-Hay. 

No. 105. — J^edigree Selection of Seed. G. L. Sutton. 

No. 106. — The lied Legged Velvet Earth Mite. L. J. Newsman. 

No. 109. — Kape. G. L, Sutton. 

No. 111. — Standard Wheat Variclies. G. L. Sutton and F. Vanzetti. 

No. 112. — Automatic, Device for Eradication of Slickfast Flea. G. Allman. 

No. 113, — Picked Pieces : Classijicaiion of Clip. 

No. 114.— Blue Mould on Citrus Fruits. W. M. Came. 

No. 115. — The Value of Windmills for Pumping Water in W.A. A. H. Scott, 

No. 116. — Spotted Wilt of Tomatoes. W. M. Came. 

No. 117. — Cream. P. G. Hampshire. 

No. 118. — Pigs and Pig Kaising. P. G. Hampshire. 

No. 122. — Descriptive Account of the Fruit Fly. L. J. Newman. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Hoot Hot. A. J. Despeissis. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 221. — Sou^n Grass. G. L. Sutton. 

No. 226. — Subterranean Clover. G. K. Baron-Hay. 

No. 238,— 3r/ie first Australian Stvdmaater—His Flock. G. L. Sutton. (Reprint from “ Jour- 
nal”) 

No. 239.— Experiments, 1927 — Chapman. I. Thomas. (Reprint from “ Journal.”) 

No. 241.— FwW Experiments, 1927— JferreJw. Langfield (Reprint from “Journal.”) 

No. 242.— Field Experiments, IW— Avondale. Wild and Bailey. (Reprint from “ Journal”) 
No, 243. — Successful Codlin Moih Control in W.A. G. W. Wickens. (Reprint from “ Journal”) 
No. 244. — Fruit Fly— Trapping Experiments. L J. Newman and Gr. W. Wickens. (Reprint 
from “Journal”) 

No. 245.— Leaf Bust of Stone Fruit. W. M. Came. (Reprint from “ Journal.”) 

No. 246 . — Field Experiments — Wongan Farm. I. Thomas. (Reprint from “Journal”) 

No. 247 . — Bed Clover. G. K. Baron-Hay, C. A. Gardner, and A. B. Adams. (Reprint from 
“Journal”) 

No. 24B.— Elephant Grass. G. K. Baron-Hay and 0. A. Gardner. (Reprint from “ Journal”) 
No. 242.— Phosphate or Phosphoric Acid. G. L. Sutton. (Reprint from “Journal.”) 

No. 260.— Sheep— Hand-feeding. H. McCallum. (Reprint from “Journal”) 
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Na ^h^RuthergUn Bug, J. L. Newman. (Reprint from “Journal”) 

No. 262.— Forma affecting Sheep. H. W. Bennette. (Reprint from “ JonmaL”) 

No. 263. — Drooping-Fhwered Clover. H. M. Came, C. A Gardner, and G. K . Baron*Hay. (Re- 
print from “ Journal.” 

No. 264.— jSforre;. W. M. Came, A. B. Adams, and C. A. Gardner. (Reprint from “ Journal”) 
No. 266. — Climbing CuUmrm or Tomato Moth. L. J. Newman. (Reprint from “ Journal”) 
No, W.^Beekeeping Notes. H. Willoughby Lance. (Reprint from “ Journal”) 

No. 26%.^Pa8ture Development in the Or^ Southern Area. J. T. Armstrong, B.Sc. (Reprint 
from “ Journal”) 

No. 269. — Phosphatic Licks for Stock. Geo. L. Sutton. (Reprint from “ Journal”) 

No. 260. — The Treatment of Bowling Creens, Tennis Cmirts and Lawns, P. G. Hampshire. 
(Reprint from “ Journal”) 

No. 261. — Rose Chief of WoUongbar — The value of **Breeding.'* P. G, Hampshire. (Reprint 
from “Journal”) 

No. 262. — The Blow-fly Menace. H. McCallum. (Reprint from “ Journal”) 

No. 263.— Dairy Farm Competition, Harvey District, Q. K. Baron-Hay. (Reprint from 
“ Journal”) 

No. 2^i.—‘Alsike Clover. 0. A. Gardner. (Reprint from “ Journal.”) 

No. 266.— Rlwe Lupin. G. L. Sutton, (Reprint from “ Journal”) 

No. 266. — The Blackberry Pest. G. L. Sutton. (Reprint from “ Journal”) 

No. 267. — Royal Agricultural Society Crop Competitions. I., Thomas. (Reprint from 
“ Journal.”) 

No. 268. — Soil Alkali. L. J. E. Teakle. (Reprint from “ Journal”) 

No. 269. — Cheap Pasture Production. G. K Baron-Hay. (Reprint from “ Journal”) 

No. 270. — Subterranean Clover Weevil. L. J. Newman. (Reprint from “ Journal”) 

No. 211.— Seaweed as a Fertiliser. ‘ L. J. H. Teakle and L. J. Newman. (Reprint from 
“ Journal”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. (Reprint from Journal”) 
No, 273. — Subterranean Glover Seed and its Impurities, with a Comparison between Machine- 
Cleaned Seed and Seed in the Burr. H. G. Elliott. (Reprint from “ Journal”) 

No. 21i,—Nut Orasi C. A. Gardner. (Reprint from “Journal”) 

No. 276. — Bee-keeping Notes. Spring Work and Re-Queening. H. Willoughby Lance. (Re- 
print from “Journal”) 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr. Reprinted 
from “Journal”) 

No. 277. — The Potato Plot. G. N. Lowe. (Reprint from “ Journal”) 

No. 278. — Pear Scab. G. W. Wiokens. (Reprint from “ Journal”) 

No. 279. — Curculio Beetle. A. Flintoff. (Reprint from “ Journal”) 

No. 280.— Frwi# Thinning. G. W. Wiokens. (Reprint from “ Journal”) 

No. 281.— TAe Need for Lime in Western Australian Agriculture. Geo. L. Sutton. (Reprint 
from Journal”) 

No. 282. — The Cost of Feeding Pure Bred Cows under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. 0. Cousins. (Reprint from “ Journal”) 

No. 283.— TAe Eelworm-Oall or Root-Knot Disease. H. A. Pittman. (Reprint from “Journal”) 

No. 284,— Common Blue Lupin. C. A. Gardner and H. G. Elliott. (Reprint from 

“ Journal.”) 

No. 285. — ‘Potato Diseases in Western Australia. H. A. Pittman. (Reprint from “ Journal”) 
No. 286.— Ho7»ey. H. WiUoughby Lanoe, Apioulturist. 

No. 287, — Variation in the Weight of Eggs. W. T. Richardson, Poultjy Adviser. 

No. 288.— Pastures. In Areas of Medium Rainfall. G. K. Baron-BLay, Assistant Superin- 
tendent of Dairying. 

No. 289.— ^TAe Unsound Economics of the P.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290.— Fan; Scale {Ceroplastes Ceriferus, Anderson. L. J. Newman, F.E.S., Entomolo- 
gist ; B. A. 0*Connor, B.So., Agr., Agrioultural Adviser ; and H. G. Andrewartha, 
B.Sc.Agr., Agrioultural Adviser, 

No. 291. — “ Early BUght ” or “ Leaf Spot ” and the Macrosporium “ Storage Disease ” of 
Potatoes. H. A. Pittman, B.So.Agr., Plant Pathologist. 

No, 292.--^ultivation of Onions. E, T, Morgan, Vegetable Inspector, 



June, 1930.] 


JOURNAL OF AGRICULTURE, W.A. 


411 


The following publications may be obtained from the Department of Agriculture, Perth, 
•n application, or will be sent post free to any address in this State on receipt of a remittanot 
for the amount stated 

ThA Handbook of Horticulture and Viticulture of Western Austraiiat by A. Despeissis, M.H. A.O. 

This publication contains valuable information dealing with all commercial fruits grown 
in Western Australia, including advice on planting, pruning, packing, manuring, 
fruit-drying, wine-making, insect and fungoid pests and their treatment, etc., 
and the whole forms a text book which every fruitgrower, whether large or small, 
should have in his ptt^session. The price originally was 8 b. 6d., but to allow of 
distribution being as wide as possible it has been reduced to 28. 

The Pruning of Fruit TreeSt by J. F. Moody, Fruit Industries Commissioner ; 

This publication contains numerous illustrations, being reproduction of photographs 
taken in this State, of pruned and unpruned trees, which make the details sot out 
in the letterpress particularly easy to understand. Price 2«. 8d. 

Fruit Packing and the Marketing and Exporting of Fruit, by J. F. Moody, Fruit Industries 

Commissioner, and J. Ramage, Packing Instructor: 

This publication contains invaluable information on packing and grading fruit for 
local and export markets. It is freely illustrated, and no fruit-packing shed 
should be without a copy. Price Is. 6d. 
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Every man 
has his 
ideals— 


And naturally 

n Is to be expected that 
SOME REFLECTION of 
these Ideals would be 
found In his HOME LIFE 
of which the HOME 
ITSELF forms an Integral 
part. 


Does your present dwelling satisfy you In this 
respect? Does It refteot your Ideals? If net then ft 
Is time that you considered the question of some- 
thing better. 

Write to us, enclosing a rough ground pl€ut, and 
we will prepare a plan, speolRoatlon and price to 
suit your pocket. 

Nothing too large nor too small for us to under- 
take. 



Sunning Bros., Ltd. 

CHARLES STREET, RERTH. G.P.Q. BOX F313. 
SawmNlers, Manufacturers and Importers, 

Wm mtoek aU BulMmrm’ »up$M9», 

Cabinetmakors and WheeiwrlghtB^ MaiarlalB, Hardware, 
Frulioamdm, bto. 

Joinery Dopt,, Charloo Stroet. thnbor Yard and Woodworking 
Mlllo, Sut norland and Abordoon Btm., Wooi Form. 


SawmMo ail Argylo, LyaWoMUh MaSa^ and Lowdon, ^ 
ddwiihoo ati Fromantio, Baabury, and WHos 
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STERILITY IN DAIRY COWS. 

Address to the South-West Conference, June, 1930, by E. F. Twaddle, M.R.C.V.S. 

Sterility in dair>’ cows may be defined as the inability of a sexually mature 
animal to conceive after bein«: served repeatedly when on heat by a bull which 
is know to be fertile. 

Here it is intended to discuss brielly the causes which, acting on the genital 
organs of the cow, produce sterility, either of a temporary or permanent nature. 
These are: — 


CHRONIC INFLAMMATION OF THE WOMB. 

Chronic inflammation of the womib in dairy stock which have been bred from 
and subsequently become sterile is veiy frequent. The disease is often insidious in 
its onset, and no symptoms of derangement may be noticed in the affected animal 
until the cows fail to conceive after returning repeatedly to the bull. 

Cause . — Inflammation of the womb in cows is caused by infection of the 
Avomb with micro-organisms. The most opportune time for infection to take 
place is at or immediately after calving time, as the womb is then open to 
external influences, and the introduction of infective material from outside the 
animal’s body is an easy matter. 

Symptoms. — As the inflammation present is very often of a mild catarrhal 
nature, no definite symptoms of the trouble will be detected unless a careful 
examination is made of the affected woiiib. The cows appears in normal health 
and condition, but fails to get in calf. On the other hand when the infection of 
the womb is more virulent there will be present a muco-pundent discharge, which 
is particularly noticeable during heat periods when the mouth of the womb 
dilates slightly. In some cases it is constantly present even in between heat 
periods a discharge of pus from the inflamed womb. This discharge is often 
so great as to soil the tail and buttocks of affected cows. When the discharge 
is great a general appearanee of unthriftiness in addition to sterility ensues. 
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Course of the disease , — The disease of the womb following inflammation 
will at times disappear spontaneously and the animal returns to normal condi- 
tion to conceive at a subsequent heat, but in a great number of cases the inflam- 
mation spreads from the body of the womb in involve in turn the fallopian tubes 
and ovaries. In consequence the fallopian tubes become blocked and the ovum 
generated in the ovary is prevented from reaching the site of fertilization. 
When the infection reaches the ovaries these undergo degeneration and numerous 
cysts form in the substance on the surface of the ovaries. When the fallopian 
tubes and ovaries become involved the prospects of getting the cow in calf are 
not bright and the treatment necessary in those cases becomes prolonged and 
technical. 

Prevention of infiammation of the womb. — It is in the matter of prevention 
of this condition that the stock ownei* has an important role to play because 
in preventing the onset of the affection he is also preventing the appearance of 
a state of sterility amongst his dairy stock. Inflammation of the womb in a 
great number of instances may be traced to neglect of ordinary hygienic principles 
in regard to treatment of in-calf dairy stock. The following points should be 
observed by all whose attention is directed towards the management of the 
dairy herd : — 

(1) Cows housed or paddocked immediately prior to calving should be placed 
in the most hygienic surroundings possible. If housed the shed should be pro- 
perly cleaned before the cow about to calve is allowed in. It is advisable to 
spray the walla, floor and fittings with a disinfectant solution — I part lysol to 160 
parts of water will make a reliable disinfectant solution for this purpose. A 
clean bed should be provided for the cow, hay or straw will serve this purpose 
provided that it is clean. If the bedding used is dusty it is advisable to allay 
the dust by sprinkling lightly with the disinfectant solution as used on the shed 
structure. Cows should not be allowed to calve down in paddocks which are 
covered with the droppings of other cows, as infection from manure may be 
carried by flies and deposited on the genital organs of the newly calved cow. 
During the summer months when the manure becomes dried and pulverized the 
wind will act as an agent to spread the contamination from the dirty ground 
surfaces of the paddocks on to the tail and back passages of cows allowed to 
lie in such surroundings. These precautions are especially necessary during the 
first three days after calving as then the womb is partially qpen and infection 
is likely to gain entrance and set up inflammation. 

(2) In the event of it being necessary to rendei* assistance to cows at calving 
time the person undertaking the task should use every care as regards his hands, 
arms, and any instruments or appliances required. Finger nails should be clipped 
short and cl^ed, hands and arms washed thoroughly in a disinfectant solution — 
lysol 1 to 160 in water, i,e., lysol one teaspoonful to every pint of water required. 
Any instruments or ropes required should be sterilized by boiling for 15 minutes 
prior to use and kept till required for use immersed in a disinfectant solution. 
The tail and back parts of the cow should be washed down with soap and water 
and sprayed with a disinfectant solution before proceeding to introduce the hand 
into the genital passage. Care should also be observed that manure passed by 
the animal in straining during the operation is not introduced with the arm — ^this 
may be obviated by an assistant ready to wash and disinfect the arm of the 
operator should contamination occur. 

(3) Metention of the afterbirth . — ^This is frequent among animals that calve 
pirei^tiirely and is' also met with frequently in cows which calve after the normal 
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period of gestation. The membranes do not separate completely from the inside sur- 
face of the womb, and the muscular walls of the womb fail to contract and produce 
separation and expulsion as should occur normally. When the afterbirth in the 
cow is not expelled within the first 24 hours after calving measures should be 
taken to affect and assist its removal. It is not a good policy to teaV out the 
retained membranes forcibly, as in this process the womb is likely to be wounded 
and infection of the wounds is very probable. If the retained afterbirth is not 
removed with moderate traction a better policy is to fill up the womb with dis- 
infectant solution by means of a proper syringe. A suitable disinfectant for 
this purpose is corrosive sublimate, 1 in 5,000 parts of water. The solution 
should be used at blood heat, an amount of one gallon being used for each douche. 
Should the animal strain and expel the fluid introduced whilst the operation is 
proceeding this is to be allowed and when the expulsion of the fluid has ceased 
for the time being the douching may be proceeded with. In this way infection 
of the womb from decomposing afterbirth will to a great extent be prevented 
and at the same time the effect of the fluid in the womb induces it to contract and 
expel the retained afterbirth. Douching should be carried out three times daily 
till the membranes come away and afterwards twice daily till all discharge has 
ceased. Care must be exercised with the syringe used, it is advisable to boil it 
for ten minutes before using each time. Isolation of a cow with retained mem- 
branes is advisable, as the discharge.s from the womb are certain to be septic 
to a great extent and it is possible to have infection spread from this source 
to other animals in the herd which are susceptible. 

(4) Care and perseverance should be adopted in the treatment of all cases 
of a suppurative character which may occur amongst cows in a herd. Wounds 
which become septic should be treated antiseptically until healing takes place. K 
the discharge from septic wounds is great in addition to treatment the animal 
affected should be isolated. This precaution is also necessary in cases of inflam- 
mation of the udder where there is an abscess formation in the udder tissue and 
the pus formed comes away through the teat duct on stripping and through the 
udder wall when the abscess bursts externally. 

CONTAGIOUS ABORTION. 

Contagious abortion is an infection disease and is due to a specific micro- 
organism. The disease is a powerful predisposing factor in the production of 
sterility and every care should be exercised by stock owners to limit the spread 
of this disease. Full inl’onnation as to symptoms, diagnosis, and treatment may be 
had by referring to the leaflet issued by the Department of Agriculture on this 
disease. 

VAGINITIS. 

Vaginitis . — Inflammation of the vagina — (the vagina is tin* passage which 
leads from the mouth of the womb to the exterior). This passage is freciuently 
the seat of inflammation. When the inflammation of the vagina is acute, the 
affected animal will show symptoms of the irritation by frequent straining and 
frequent passing of urine. Very often the inflammation is aqcoinpanied by pus 
formation in which case a more or less purulent or muco-purulent discharge i? 
pj’esent, the pus being expelled during the act of straining. In this condition 
the amount of pus discharged is very often so small as to escape notice unless 
a close examination is made. 

Vaginitis can be caused by careless methods adopted in assisting the cow 
to calve, such as wounding the passage lining which is very sensitive and intro- 
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ducing infection into the vagina at this time by unclean hands or instruments* 
Again it may exist in a dairy herd in the form of an infectious disease when seve- 
ral eases will then appear. From this point of view of sterility the latter form 
IS the more serious ^ the bull will act as an agent in the spread of the trouble* 
In the contagious form the lining membrane of the vagina in affected animals 
will- be reddened and studded with numerous small pimple-like enlargements, a 
purulent discharge will also be present and in the acute stages straining will be 
evidenced by the affected animal after service by the bull or on passing urine. 
The inflamed membrane can be easily made to bleed so that the discharge from 
an affected cow will often be found to be blood stiiined. 

This disease when present in a dairy herd will prevent conception in affected 
animals. The disease is more cnnmion in maiden heifers than older <'Ows. 

Treatment . — Affected animals should be isolated and douched with an anti- 
septic solution — corrosive sublimate in water — 1 in 2,500 parts of water. Douch- 
ing should be carried out twice daily until the acute symptoms subside. 

To prevent the disease spreading the bull should, not be allowed \o serve 
cows which are infected. If it happens that the bull has had contact with affected 
animals the hairs at the opening of the bull’s sheath requiie to be clipped short 
and the sheath syringed out with the solution as recommended in the case of cows 
so affected. 

TUBERCULOSIS. 

When tuberculosis of the genital organs in the cow is tlie cause 
of sterility — treatment is out of the question. Prevention of this disease by 
slaughtering affected animals in a dairy herd is the best measure to take in such 
cases. 

ACIDITY OK THE VAGINA. 

Where acidity of the vaginal secretion is present in a dairy cow tlie service o£ 
the bull is effectively negatived. An acid .state of the vaginal secretion in the 
cow does not give rise to any definite symptoms, and its ])resence will only he 
detected on a test being made for acidity by means of litmus paper or other 
chemical tests. Treatment when this condition is diagnosed douching of the vaginal 
passage with a solution of bicarbonate of soda — one ounoe dissolved in a jiiiit of 
water — ^will neutralize the acid present. This should be done daily for three days 
before the onset of heat, and on the day of service one hour before the cow is 
allowed to the bull. 


STOMACH WORMS IN SHEEP. 

Address to the South-West Conference, June, 1930', by E. P, Twaddle, M.R.C.V.S. 

The adult stomach worm of tihe sheep is found in the abomasum or 4th 
division of the sheep’s stomach. Here in a badly infested animal the woms will 
be found in enormous numbers, either mixed with the ingeata of the stomach or 
adhering to the lining membrane of the stomach wall. 

* Life History. 

After copulation has taken place within the stomach of an infested sheep 
fertilised eggs are laid by the female worm and t)as8ed out with the droppings 
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ol' the sheep onto the ])asture. On the pasture the worm eggs — under suitable 
conditions o£ temperature and moisture — will hatch out within a period of twenty- 
four hours. The small eml)ryos Avhicli thus conn; to life on the pasture moult 
twice during the first three weeks of life and having moulted ai’e ready to infest 
and re-infest sheep on being taken into the ;dimentai*y tract with the food. On 
being taken up with the food of the shee]i and reaching the stomach the immature 
worm continues to develop foi* a period of two or three weeks after which the 
adult sexually mature worm is developwl and the next generation of worms is 
started. Thus in a ])erio(l of six weeks the third generation of stomaeh worms 
come to life. 

The size of the adult stomach worm varies from one-third to lialf an inch in 
length. 

Sijniplonis. 

Sheej) which are not badly infestetl with worms show no marked symptoms 
of the trouble, but where heiivy infestation oecnrs the affected sheep rapidly lose 
condition, and ap|)etite, and jn'ogressive weakening of the affected animal and 
diarrhoea of a spasnuKlic nature sets in. As the condition progi’esses symptoms 
of anaemia with j niffy swidlings under the jaws ai>pear, and finally death takes 
place wlien the sheep reaches the last stages of exhaustion due to the anaemia 
claused liy large numbers of the ]»arasites present in the stomach. 

In sheep wdiich die from worm infestation post mortem examination of the 
animal leveals the chief changes to be i>resent in the 4th coini)artment of the 
stomach and tluit portion of the small bowel which leads directly from tlie stomach. 
In very acute eases the carcase will be found to be very ivell nourished. The 
lirinid eonteiits of the 4tli stomach reveal great numbers of small worms. 


Treatment. 

In outbreaks in sheep the sheej) should if })ossil)le be removed from the affected 
pastures so as to reduce further infestation. As older sheep often harbour the 
parasites without showing any marked symptoms, lambs should not be j)astured 
over the same i)addocks as the older sheep after weaning. Moist pastures aie 
more dangerous to sheep in this matter than those which arc comparatively dry — 
}ii*oper drainage of all ])astnres used by sheep will in a great measure prevent 
serious infestation of the ground with worms. 

In districts where the trouble is serious all sheep and lambs should be dosed 
tliree times eveiy season with a solution of copper sulphate and hettei* with a, 
mixture of a solution of copper sulphate and mustard. This medicine is prepared 
in the following manner: — Take V 4 \h. of ciystals of copper sul])hate (bine stone) 
and dissolve in a pint of boiling water, take also of mustard and mix 

thoroughly with sufficient water till the mixture is thoroughly fluid, then mix tin' 
copper sulphate solution and mustard mixture togetlier and make up to three gallons 
with water, using earthenware vessels for preparing and containing the mixture. 
Prior to dosing, the sheep should be starved for a period of 12 hours. Dose: — 
Lambs, 3 to months, y 20 Z.; 6 to 9 months, loz.; 9 to 12 months, U/ooz. Sheep, 
over 12 months, 2oz. to 3oz. 

In addition to drenching, sheep which are weakened through the effects of 
the parasites, should be allowed a liberal supply of concentrated food in addition 
to tlw! pasfture, such as oats, crushed or whole. 
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FIELD PEAS AS A ROTATION CROP IN THE SOUTH-WEST. 

Address to the South-West Conference, June, 1930, 

J. 11. Bkktt, Dardanup. 

Many years ago there existed a feeling of pessimism and depression associated 
with the belief that a large dairying industry could never be built up in our South- 
West. Through the introduction of Subterranean Clover, and top-dressing with 
superphosphate — the advent of which two agencies have made a wonderful change 
in the outlook for the future — this feeling was dispelled. Consequently when we 
are again faced with a drop in values for our farm products, and when again it 
has become necessary to dispel a certain amount of depression, efforts must be 
renewed to show that our production can be still further increased. This does 
not mean an increase of acres croj)ped to produce a greater retuni for each head 
of stock, but an increased yield per acre to increase its stock carrying capacity, 
and thereby cut costs. This can be attained by the 'more general adoption by 
farmers of rotation cropping with field peas, thus ensuring the basic principle 
of agriculture, viz., the permanent fertility of our lauds, and, as a natural corol- 
lary, financial stability. 

We have read and know of lands in our Wheat Belt which became ‘‘wheat 
sick,” and in the South-West “sheep sick” and “clover sick,” with the resultant 
encroachment of the harsher and less nutritious grasses, such as Spear and Barley 
grasses in our clover pastures, calling for a system of farming that will remedy 
such defects. To achieve this a system of rotation with Field Peas as an annual 
essential crop is recommended. This recommendation is based upon personal suc- 
cess obtained during the past years when the only variety of Pea used was that 
known as the Brunswick White Field Pea. Of this type two varieties which I 
have called the “Large White” and the “Small White” have been grown by me. 

The “Large White^^ is of a liue white colour and large grain, and makes a 
very luxuriant growth with a small proportion of pods to the haulm. Blossom- 
ing and podding is, mostly, at the top of the plants, and takes place tlirce weeks 
later than is the case with the “Small White.” The yield is from 5 to 6 bags of 
grain to the acre. It is, however, more susceptible to grubs, and more expensive 
to han^est, owing to the larger proportion of haulm to pods. It is very suitable 
as a silage crop or ploughing in for humus. 

The “Small White” is not true to colour, and has a smaller grain, is harder, 
and more dwarf in growth, blossoming and podding for weeks. From bottom 
to top the plants are literally smothered with pods, where conditions are favour- 
able. It is less susceptible to grubs, and yields 8 to 10 bags to the acre. , 0\nng 
to the bigger proportion of pods to haulm it is less expensive to harvest, and of 
the two varieties is the more suitable for our South-West conditions. 

Obviously the most important question to farmers is “What is the crop 
worth!” This question is answered, from my own experience, under two headings 
— ^Firstly, 'the direct return obtained, meaning the quickest way in which the crop 
can be turned into cash; Secondly, the indirect returns to be obtained by feeding 
the crop to dairy cows, pigs and sheep by the benefit available to succeeding crops 
and the advantage of this rotation crop in the general routine of mixed farming. 

1. Direct Returns . — Taking last soason^s crop as a typical example, an 
area of 30 acres was planted. Seed 2 bushels'*^ acre. Superphosphate 
XVz ewt. per acre. Yield 2^ bags. Price realised 27s. per bag. Total 
€ 997 . 
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Expenses of cultivatirigf, planting and harvesting £3 per acre. Total 
(including seed and manur'e)~£90. 

Net profit £207. 

Sheep fattened on seed left on ground after harvesting — 120. Net 
profit 5si per head. Total £.30. 

Total net profit £237. 

Baaed on the ruling price for peas in past years a net I’etum of £6 to £7 
per acre should be obtained. Expenses are heavier under the system ot‘ harvesting 
by raking, carting and threshing with horse and roller, as compared with the more 
modem method of the han^ester with pea harvesting attachment. The capital 
outlay for the modern machine is too much for the small giovvcir. A saving in bags 
can be effected by the use of washed superphosphate bag^ for the grain. 

2. Indirect Returns . — Feeding the whole crop to sheep. A fair crop should 
fatten 15 to 20 sheep per acre. If crossbred wethers or lambs are bought right 
these should return £5 to £6 per acre. Feeding off the whole crop of peas is not 
favoured, as, if heavy rains should fall, with 15 to 20 sheep to the acre, many 
peas would be trodden into the ground, some of which would genninate and de- 
velop mouldy conditions, causing a loss of sheep, but, as hurdling and division 
fences are an expense, the whole crop may have to be fed off as one unit, and in 
such a case it is ad\dsable to rake into windrows. The sheep will pick up the peas 
between rows and nose them out of the windrows, which, if wet with rain, would 
soon dry out again. The rake could be again used to turn them, if necessary. 


Dairy Cows . — In my experience cows never milked better or gave more cream 
than when ground peas were added to the ration. Ground peas are a concen- 
trate next to linseed in value. 



Peas. 

Linseed 

Protein 

19-4 

19-4 

Fat 

10 

34-7 

Carbohydrates 

49-9 

18-0 

Food units 

101 •() 

155-2 


My experience has been that peas can be stored as they are not attacked by 
mice or weevils. 

Peas are one of the best concentrates in a ration for the putting on of solid 
meat. Butchers say that stock fattened on peas weigh out best. Peas can be fed 
whole or ground-, mixed with the swill. 

An important series of feeding and milling tests with pigs at Rosoworthy 
CoUege, South Australia, proved a ration including a mixture of barley, peas and 
wheat to be the most economical of those added to the basal ration of pollard and 
ftkini milk. 


Increased values to succeeding crops , — Any succeeding crop does benefit from 
the nitrogen fixing habit of the legumes, and this is shown by their deep green 
colour. Oats for hay after ^eas stands feeding off two or three times, and then 
after shutting up for harvest cut 30 to 40 cwt. per acre; in some cases an addi- 
tional yield of 1 ton per acre. The extra ton per acre this season meant all the 
difference between profit and loss on the ruling price of chaff. 

The ground is most friable after peas and there is no need to wait for rains 
before ploughing with the disc and planting the succeeding crops. 

Rotations, — ^It is possible (and has been done under our South-West condi- 
tions of heavy rainfall) to obtain three crops off the same ground in 12 to 14 
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months, where pea growing is included in the rotation. Thus, October to March — 
Maize and Sorghum; April to June — ^Burt’s Early Oats or Barley; July to Novem- 
ber — Peas. It is believed that such rotation ^11 not exhaust the fertility of the 
land as two of the crops are fed off on the farm, as is a proportion of the peas. 

Rotation 2. — Pasture after top-dressing with 1 cwt. superphosphate per acre 
in March. Grazed until the end of June and then planted with held peas. Peas 
growing from July to end of November, then harvested and fed to sheep, with 
grain on ground from January to April. Ploughed and drilled with oats and Sub- 
terranean Clover for feeding off, and later cut for hay in December. Sununarised 
this rotation is — Peas, Oats and Subterranean Clover pasture. 

Their advantage in genera! routine of mixed farming. — A paddock of peas, 
when raked safe from fire and used as a standby for sheep, can be threshed when 
convenient and is safe in windrows. 

It pwmits the daiiyman to fatten sheep as a profitable side line, without affect- 
ing the cow pastures; also, to turn over money on the three months’ bill tor sheep, 
which are sold w’hen the first rains appear, and natural pastures for cows make 
growih. 

SUMMARY. 

1. A systematic rotation adhered to will increase production ; 

2. Make field peas one of the crops in the rotation; 

3. Sow not less than 2 bushels per acre and iy 2 cwt. of superphosphate on 

well drained land. A light loam is ideal ; 

4. Harvest portion of ci*op ; feed to sheep wdiat is left ; 

o. Put in oats and clover for cows; 

(j. Feed off and shut up for hay. 

In conclusion let me say that the Legume family, to which peas belong, fix 
nitrogen from the air. There is thus an inexhaustible supply of what in wartime 
is the base of the most deadly explosives, but in peace, the base of all foods. As 
the old proi)het Micah foretold of that age when ‘‘they shall beat their sw’ords into 
plough shares,^’ so may we look to that day in these times when scientific research 
on the potent element nitrogen will not be for the purpose of destroying life, but> 
by agricultural reseandi, for the more and abundant production of plant life, so 
that “the desert shall blossom as the rose” and the dawn of that great day of 
“Peace on earth and goodwill towards men.” 
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CHEAP FACE-CUT SILOS AS USED IN THE 
MANJIMUP-JARDEE DISTRICT. 

M. OULLITY^ 

Agricultural Adviser. 

With the cpntinuefl pi’ogress in the dairying industry and the considerable 
decline in many phases of farming from which farmers formerly derived portions 
of theii* income, more attention is being given generally to the getting of the 
maximum profitable production from dairy stock. To do this one of the matters 
receiving att^^ntion is produ('tion during our drj- season, during which time there 
is a considerable decline in milk and cream production. 

This sudden drop in i^rodnction is a serious one for the farmer whose cows 
calve late, for those also who make a pr<actice of calving down in spring. Tliose 
who arrange the fresliening of their cows for the months April-dune do not suffer 
to near the same extent; in faet they nearly eseape its eftwt altogether, as this 
slnmp period would more ('r less coincide with tlie drying off of their stock. 

For those, howc\’er, who wish to carry their cows in milk through tins period, 
it is ne(iessaiT to j)rovidp a succulent Feed. This may be done in thi’ee different 
ways : — 

1. By providing an area of permanent jiasture as could be obtain(*d on 

snit^iblc location^ with a mixture of some of the following: — 
Paspalum dilatatiiin, 

Paspalum distiehum, 

White Dutch clover, 

Strawberry clover, 

Lotus major. 

2 . By growing fodder crops for feeding in the green state, <'rops such as 

maize, lucerne, sorglinm, Sudan gi’ass, etc., being suitable for this 
purpose. 

3. By providing silage. 

In all cases, of course, it is imperative to provide a sutriciency of good water. 

It is the intention in these notes to describe one method of making silage, 
which has been practised with success in the Jardee district near Manjimup. This 
is by the conserxation of fodder in a face-cut silo, the name face-cut being the 
trade name for certain pieces of timber which are rejected as unfit for ordinary 
sale. They are obtained in the turning of logs in milling, in which process the 
log is cut back until all defective timber is cut out. The planks are very suitable 
for the purpose to be described, the only defect in many being an occasional g?im 
streak which prevented its use commercially. 

In the district mentioned above, farmers are fortunate in having timber mills 
situated not many miles from their holdings, and so are in a position to cari 
any material purchased, thus saving a sum that in their circumstances is con- 
siderable. 

The silo as erected is square, having usually 8 to 10 feet sides. The con- 
struction is very simple, and may be seen in a glance at the accompanying photo- 
graphfl. Four comer posts are erected, round bush poles being just as suitable 
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as sawn timber. Cross bearers are inserted on the inside of the posts in a hori- 
zontal position. The faee-cuts are then fastened vertically to the inside of these, 
and arranged so as to have as smooth a surface as po.^ible inside. 

The cost of the silo is very small; an idea of it may be obtained from the 
following figures given by Mr. W. Kjellgren, of Middlesex, Jardee. His silo is 
8 feet square and in all is 17 feet in 'height, but, as it has been erected in an old 
pit 6 feet deep, it stands only 11 feet above ground. The materials for this were 
as follow, Mr. Kjellgren making no allowance for his own labour, being concerned 
only with the actual amount of cash having to be paid out: — 


3. d. 

32 face-cuts 17ft. x Ift. x lin., at Is. each . . . . 1 12 0 

9 feet 4m. x 2in 0 12 0 

Nails, 4 to each board on each batten . . . . 0 6 0 


£2 10 0 


Labour charges wei'c not made*, as Mr. Kjellgren contended that the whole was 
erected during slat^k periods, and periods of broken time when no other useful 
work could have been attempted. 

Another farmer using this same type of silo is Mr. W. Cox, of Jardee. In 
this case the dimensions were Oft. x 9ft. x 18ft., the bottom of the silo being 
4 feet below ground level. The face- cuts used were wider than those obtained 
by Mr. Kjellgren, being up to 38 inches in mdth, and the consequence is that 
more warping has taken place. Mr. Cox intends to either replace these warped 
boards with narrower ones, or split them, giving a better hold on to the bearers, 
minimising the tendency to warp. 

The cost of this silo without labour charges was £4, including bearers^ face- 
cuts, nails, and cartage from the Jardee mill, approximately six miles. 

This past season Mr. Cox ensiled six acres of crop, comprised of four acres 
of light oats and subterranean clover, being the first crop on this paddock, and 
two acres of good subterranean clover. The result was excellent. No estimate 
of the amount of waste was made, os a considerable amount of good silage was 
not used, owing to the method adopted for unloading the silo. An axe was used 
to chop out the silage, with the result that nearly as much good silage as there 
was waste was discarded. A better method would have been to take off the silage 
required in layers, throwing the rotten and mouldy material on one side. 

An illustration of this silo is shown below. 

Mr. G. F. Combs, of Jardee, is another who has been particularly successful 
in using this type of silo. This silo was estimated by Mir. Combs to have cost £7, 
including the charge for labour used in its construction. This one differs from 
those previously described in that it is wholly above ground and that, in general, 
narrower, boards have been used, mainly flooring board size. 

‘Mr. Combs also has a cement brick silo with cutter and blower. Last year 
time did not allow him to fill the concrete one, but the previous year both silos 
we^ used, and I had an opportunity, of comparing the results. Of course, the 
cutter and blower 'were used in filling both. The results were amazing. The loss 
in tlm expensive structure was estimated at 5 per cent., while in the other face-cut 
loss was only 2 per cent, greater, or a total of 7 per cent. 
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Tlio following- LintuM’s also uso this, tyiio ot‘ silo: — 

3. (Jrawlev, -lardee. 

H. GruinjK'lt, Deesido Hoad. 

E. AV. Abhoil'. Jardee. 

S. K. JU'aslaiid, .Tardot*. 

(1-. D'.jdson. .lanloe. 

Mr. (1 nun pelt was probably tlio Hrst lo u<(* tliis system, and has now had 
silage for tin* last seven venrs. He is entirely satisfied with his results. 



Jllustraiion I. — Faeeent Silo erected by Mr. W. Cox, Janleo. 


This siio. 10 ie(‘t long. 8 feet wide, and 10 feet high, takes usually from 
seven to 10 days to fill. The silage has always been cut the first week in November 
and has aNeraged live tons to the acre. With reference to its value in feeding to 
milch cows, Mr. Gruinpelt says it maintains the milk flow and keeps his cows in 
a healthy condition. 

Mr. Crawley has used the method for the past live years, with very similar 
results to those obtained by Mr. Gruinpelt. 

In the 1928-9 season a comparison ivas made by the writer of the measured 
loss in these silos as against the measured loss in open stacks. There were some 
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very bad attempts at making silage by both methods, but the worst failure with 
the face-cut silo could not be compared with the loss made in several stacks. 
Much of the loss was caused by lack of knowledge of the process of ensilage, 
crops being cut too late, left too long before carting in, and bad stacking and 
trampling being responsible in many cases for building up the waste beyond a 
reasonable figure. 

The summary of the comparison above referred to showed that the average 
loss in the face-cuts was one-half only of the loss in the stacks. One or two 
stacks inspected were complete failures, while the worst fact-cut was better than 
the best stack. I am referring here still to the amount of loss, not wishing to 
make any comparison between the quality of the silage made by the two processes. 

The disadvantages most frequently quoted against this system is that of 
difficulties in filling and emptying. This seems really great, but only then when 
compared with the stack, and even then the disability appears greater than is 
actually the case. In the stack the material is forked direct from the cart or sledge 
on to the top of the stack, while, in the other type, the filling takes place either 
over the top of the structure or else through the doors which are left in the better 
type. A whip-stick arrangement is used by Mr. Grumpelt for filling, while 
Mr. Crawley has a special loading fork and derrick. The unloading problem 
where doors are left at convenient heights is no different from that of a stack. 

A few points that assist in reducing waste by this method are enumerated 
below : — 

1. When wide face-cuts are used, they should be secured to the battens tlieir 
w’hole width, otherwise warping will occur which will allow more air to reach 
the curing silage. Where green boards only can be obtained, it is much preferable 
to use narrow boards, as the tendency to warp is minimised. 

2. The vertical boards should be as close together as possible so as to ex- 
dude air. 

3. Where possible it is advisable to have the bottom of the structure below 
ground, as air is completely excluded in this portion. Four or five feet below 
ground level is not inconvenient. 

4. Some of the waste in the square comers may be eliminated by placing in 
the angle about the position of the cross bearers a small batten, to which face-cuts 
may be nailed on the inside, so doing away with the right-angle comer as shown. 




Illustration 11 
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The following: applies to stack, pit, and other methods of ensiling:— 

5. The crop should be cut early. Where ordinary pastures are concerned, 
cutting may take place late in September or early in October. Lees waste will 
result from silage made at this season than would be the case with later cutting. 
Catting earlier than this would result in a too sappy or mushy silage with a con- 
siderable loss in feeding value. 

The farmer in any case must arrange his work so that his ensilage season 
is iinished before liis paddocks are ready to cut for hay. Once the time for hay- 
cutting arrives, the farmer’s energies are more profitably devoted to making hay. 

6. Only as much material should be cut in one day as can be carted in and 
placed in the silo on that day. The usual method on most small farms is to cut 
in the morning and cart in during the afternoon. 

7. The material first cut should be first carted. 

8. In loading the silo, the material should be spread evenly and well 
trampled, paying most attention to the sides and comers. When leaving at night 
have some handy weights close by for laying on top. A few planks and sand-bags 
serve the purpose; when full cease cutting for a while till subsidence takes place. 
A convenient method of deciding when to recommence loading is to wait till the 
heat generated in the material can be felt in the top layer. This applies more par- 
ticularly to where the material can be carted in fast. This filling and waiting to 
sink has to be continued for some time. Of course, the more carefully this is 
done, the more material ensiled and the better the resulting material will be. 

With reference to the feeding value of the silage so made as compared with 
that from other systems of making silage, little information can be given. From 
analyses made early in 1929, it would appear that little diifen'uee exists between 
the vanoiis methods. 

The table given below shows the analyses of silage made by various methods 
and approximately at the same time. Unfortunately no data is available regarding 
the croi)s ensiled. Subterranean clover was the basis of all the mixtures, but the 
variation in the amount of grasses, and weeds present was not noted. 


--- 

Type. 

Per- 1 

ceiitago 1 
Water. 

Ash. 

Nitro- 

free 

extract. 

Sulphuric 

Ether 

extract. 

Album- 

inoids. 

Fibre. 

Unit 

Value. 

Guthrie. 

G. F. Combs 

Concrete 

68'6 

3-63 

13-3 

1-45 

4-01 

9-11 

20-57 


Faee-eut 

65-7 

3-42 

13-36 

1-87 

5-43 

10-21 

23-00 

* 6 

Stacks ... 

70-9 

309 

12-22 

0-84 

4-05 

8-90 

18-16 


* Stack Silage. Leaflet No. 296, by G. K. Baron-Hay. Department of Agri- 
culture, Western Australia. 

In conclusion, the following remark by Mr. W. Cox as the value of silage is 
of interest: — 

"I found that the flow of milk was greater, but the remarkable thing 
was the healthy condition of my stock, all my cows retaining their 
appearance throughout the summer months.” 
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KAPOK. 

The Government Botanist, Mr. C. A. Gardner, is in receipt of a communication 
from a Premantle resident who seeks information regarding kapok, and suggests 
that as a matter of general interest the reply be made through the Journal of 
Agriculture. In response Mr. Gardner has supplied the following information. 

Kapok comes from the tree Bombax malabaricum, found in tropical Asia and 
northern Australia and seeds could be obtained in Perth. It would not, however, 
grow here, since it is purely a tropical one and unsuited to cold conditions, growing 
in rich soils which are well drained. (Basaltic soil in the Kiniberleys. ) There 
is a class of kapok made from cotton, which is cheaper than the true kapok. 

A shrub growing at Chidlows, and descrilxMi by the correspondent, is evidently 
the so-called “Duck Plant” or Cotton Bush {Asclepias fruticosa), which is alto- 
gether different in type from the true one, the silky substance contained in the 
pods having no staple and easily breaking up. It is doubtful if this would be 
of any value even for stuffing, and its growth should not be encouraged, as it is 
apt to become a weed, while the silky substance of the seeds has no economic value. 


NAREMBEEN AGRICULTURAL BUREAU. 

JOO-Acrc Fallow Competition, J930. 

Judge: H. P. Koberts, B.Sc.(Agric.), Agricultural Adviser. 

There were 21 entries received for this fallow competition, the first of 
its kind conducted by the Narembeen Agricultural Bureau, and ot which 
,iudgirig took place from the 10th-14th February according to the following 


scale of points: — 

MoistuT’e . . . . . . . . . . . . . . 40 

Mulch 10 

Freedom from weeds . . . . . . . . . . 10 

Consolidation of seed bed 20 

Uniformity of preparation . . . . . . . . 20 


100 


The rainfalls recorded at various stations in Die district are set out 
hereunder : — 


station. 

1929. 

1980. 

May. 

June. 

July. 

August. 

Sept. 

October. 

Nov. 

1 Dec. 

Jan. 

1 

IfaTMObeen ... 

220 

866 

208 

108 

81 

85 

216 

... 

... 

Wftddnin 

889 

868 

267 

134 

26 

87 

282 

4 

... 

]fea»ii MU ... i 

279 1 

884 

242 

102 

36 

85 

181 


... 

flOBth Eununlnln 

247 

877 

226 

121 

80 

88 

260 

... 

... 
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, The past season was not an ideal one for the preparation of good fallow. 
Excessive winter rains caused some of the heavier land to become too wet 
for the initial operation (ploughing), whilst the rapid drying-out in the 
spring did not allow sufficient time to work the land when in the desired 
condition for uniform work. The heavy falls at the beginning of November 
came at a time when farmers found it difficult to delay important work in 
hand in order to give attention to the fallow. 

Despite these handicaps, however, some excellent fallows were sub- 
mitted for inspection. The awards made are set out in the following 
table ; — 


NAKEMBEEN AOB.TCULTURAL BUKEATJ . 
100-acre Fallow Competition. 



Address. 

Moisture 

40 pta. 

Mulch. 

10 pts. 

Freedom 

from 

Weeds. 

10 points. 

Ck>nBOlida- 
tion of 
Seed Bed. 
20 points. 

Evenness 
of Pre- 
paration. 
20 points. 

Total. 

100 pts. 

Mortimore, R. ... 

Wadderin 

35 

9 

9 

38 

» 

90 

Burgin and Yeoman 

Wadderin 

34 

8 

9 

18 

19 

88 

Dayman, G. S. ... 

Emu Hill 

33 

8 

9 

18 

18 

86 

Smith Bros. 

C. Kuramlnln 

33 

8 

9 

18 

17 

85 

Tucker, C. H. ... 

S. Kummlnin 

36 

7 

9 

14 

18 

84 

Ruse, E 

Nareinbcen ... 

34 

7 

9 

18 

16 

84 

Howell. A. 

Mt. Arrowsmith 

33 

8 

9 

17 

16 

83 

Hebbcrman, H. ... 

Emu Hill 

32 

7 

8 

18 

18 

83 

Berrv, A, 

Wadderin 

33 

8 

7 

16 

18 

82 

Frlcker, W. H. ... 

Narerabeen . . . 

28 

9 

9 

17 

18 

81 

GIbbings, T. E. ... 

Mt. Arrowsmith 

29 

8 

9 

16 

18 

80 

Cheetham, R. (No. 

1 Entry) 

S. Kumininin... 

29 

1 7 

9 

16 

18 

79 

Price. J. H. 

Naremboon ... 

27 ! 

i 7 

9 

16 

17 

76 

Cavanagh, F. 0.... 

Hedges Siding 

27 

8 1 

8 ; 

15 

18 

76 

Savage, T. P. 

Narembeen ... 

26 

« 1 

8 

16 

17 

75 

Smith, N. 

Emu Hill ... 

29 

7 

9 

15 

1 16 

76 

Hewett, R. F. ... 

Wadderin 

32 

6 

8 

14 

15 1 

1 76 

Draper, A. T. 

Narembeen ... 

28 

7 

7 

15 

! 16 

1 73 

Cheetham, R. (No. 2 
Entry) 

Northmore, ... 

S. Kumminiu 

27 

6 

7 

16 

16 

72 

Narembeen ... 

25 

6 

9 

13 

17 

70 

Yandle, F. 

S. Kumminin... 

28 

4 

8 

12 

16 

68 


First place was gained by Mr. H. Mortimore, whose competing area was 
ploughed in July to a depth of JViin.-Jin. with a mouldboard plough. This 
entry was portion of 170 acres in the same paddock, the whole of which 
had been treated in uniform manner. 

The land, which originally carried Salmon Gum, Gimlet, Tea-tree, and 
a little Morrell, was ploughed during the period end of June to middle of 
July. It was scarified with a rigid tyne cultivator the second week in Sep- 
tember. After the rains in November, half was cultivated with a rigid tyne 
cultivator and half with a springtyne implement. As no rain had fallen 
subsequent to this latter cultivation the mulch was in an excellent condition, 
being loose, dry, and well corrugated. Weeds were almost totally absent, 
and the moisture content was good. The generally even and uniform appear- 
ance of this entry is worthy of coinment. 

Messrs. Burgin and Yeoman gained second place with an entry which 
was rigid-tyne scarified in June to a depth of 4 inches. It received further 
cultivations with the same implement in September and November. This 
piece of fallow was also almost entirely free from weeds and had a good 
level seed bed. The moisture content was good, but the mulch was, if any- 
thing, a little too deep. 
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The cultural employed Ijv the eoinjwtitoi-s me set out in the 

following table: — 




NAREMBBBN AGBICI LTURAL lU REAL 

100-Acre Fallow t'oinpctitioii — continufd. 
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A study of the above cultural details leveals several points of interest 

It will be noted that over 75 per cent, of the competitors had sheep 
depastured on their fallow during the year. This, in conjunction with the 
dry summer, resulted in most of the competition plots being almost com- 
pletely free of weed growth. Practically the only weed noticed was ^Totato 
Weed^^ (Solanum hoplopetalutn) , which, owing to its prickly nature, is not 
eaten by the sheep. In addition to controlling weeds, sheep are of great value 
on account of their tramping over the fallow, assisting to compact the seed 
bed. 

The type of plough most favoured was the mouldboard. Different types 
of ploughs have their own slight advantages and disadvantages on different 
classes of soil. However, the type of implement used is not of great im- 
portance as long as the work is done thoroughly and evenly. 

On the lighter soils good work can be done with the rigid tyne cultivator 
or scarifier, provided the land .surface be clean and free of weeds. 

Experiments have shown that there is no advantage gained by ploughing 
deeper than four inches. On the other hand, it is doubtful whether uniform 
and effective work can be done when attempcing to plough at depths much 
less than this. 

Fallowing should be completed as early as possible during the winter 
months. Experiments over a number of years have shown that August fal- 
low is definitely inferior to that fallowed in June. 

For subsequent treatment of the fallow there seemed some considerable 
difference of opinion concerning the most suitable implements to use. It is 
not possible to lay down hard and fast rules, as so much depends upon the 
vagaries of the season and the class of soil being dealt with. However, an 
attempt has been made below to give an outline of the general principles 
which have been found most suitable for application in the Western Aus- 
tralian wheat areas. 

It has been definitely established by experiments carried out at the 
Merredin Experiment Farm that it is more profitable to fallow early during 
the winter months. The results of the experiments referred to show that 
over a number of years June fallowing is approximately 25 per cent, better 
than August fallowing. For this operation the type of plough to use is not 
material. The implement used depends on the nature and condition of the 
land to be worked, but whatever implement is selected, it is important that 
the work be done thoroughly. It is generally found that more thorough 
work can be relied upon when the mouldboard is used. 

Before and after the ploughing operations, the land should be ted bare 
with sheep. This permits of the implement doing better work, and reduces 
the number of subsequent cultivations required to control weed growth. 

The number of cultivations given to the fallowed area will depend upon 
weed growth and rainfall. The object in view is to destroy weed growth 
and maintain an even mulch of about 2in. deep, not too fine, but well corru- 
gated. 

Another experiment carried out at the Merredin Experiment Farm 
for the past 14 years showe that numerous cultivations during the summer 
are hot advantageous, except to destroy weeds, and after heavy rains which 
V cause the mulch to become hard and set: The results of the experiment, 
5 liowever, show' that it is advantageous to cultivate in the spring and before 
1^', planting. 



Sept., 1930.] JOUKNAL OF AGIUCU LTUKF:, W.A. 4^^ 

Under noriual conditions the si>ringtyne cultivator is suitable for these 
cultivations, h'or the lirst operation, usually at the latter end of August 
and during September, the cultivation should be to the full depth of the 
ploughing. The object of this deep cultivation is to bring to the surface 
clods which had been ploughed under and which otherwise would have 
hindered the consolidation and tended to the formation of air pockets. The 
vibration and combing effect of the springtime cultivator make this machine 
ideal for this work; the liner particles are sifted down to fill the spaces 
originally occupied by the larger lumps, thus assisting in the formation of 
an even and compact seed bed. 

Subsequent cultivations should be carried out only when required after 
heavy rains to kill weeds and maintain the mulch. The depths of such 
cultivations should be about two inches, but should weeds be present the 
depth may need to be increased to destroy them. For larger weeds, and 
when the ground has become hard and set, the springtyiie implement is 
not always suitable. Under such conditions a heavier implement is neces- 
sary. The disc cultivating type of plough and the rigid tyne cultivator are 
suitable. The objection to the former is that it has a tendency to bury the 
larger clods bringing the finer soil to the surface. Thus the mulch becomes 
too flat w^hen it more readily becomes hard and set after further rain. 

After lighter falls of rain during the summer, when weed seeds germin- 
ate, the harrows are useful to dcstioy the yomig seedlings, but they are of 
little use for the larger weeds. They tend to make tlie mulch too fine and 
flat, and if not attended to with a tyned cultivator immediately after heavy 
rain, difficulty will be experienced in securing the desired miiform tilth at 
seeding time. 

When a combined cultivator seed drill is not used the land requires to be 
cultivated prior to seeding, preferably with a springtyne irnplorrient to a 
def)th of about two inches. 

At seeding time the fallow should be free of weeds with the mulch 
two inches deep, uniform and not too fine, but tlie surface will be corru- 
gated. The presence of surface clods the size of one’s fist and smaller is 
ideal. The subsinface soil should be moist, eompaet and firm, })nt not hard. 


FIFTY ACRE FALLOW COMPETITION, J929-30. 

BRFUF. ROCK AGKICrUTURAL SOCIETY. 

Judges — O. E. Throssjsi.l, Agricultural Adviser. 

*; 

Eight farmers submitted their fallows for this com]>etition, and although 
this number wa,s two less than the previous year, as the table of points 
indicates, the standard maintained in the competition was high. Two new 
competitors participated this year, the others being consistently ardent 
supporters of fallow' competitions. It is rather surprising that more 
farmers in the Bruce Rock district do not enter. 
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The same scale of points as adopted in previous competitions was 
used this year. 


The following table show's the rainfall re(-‘orded from June to the end 
of February, during which month the judging was done: — 



Fallowing rains. 

Spring rains. 


Summer rains. 


Total 
rain on 
fallow. 

j 

|june. 

July. 

Aug. 

Total. 

Sep. j Oct. 1 Total. 

Nov. 

! Dec. 1 Jan. 

Feb. 

1 Total. 

Bruce Eock ... 

312 

216 

120 

648 

21 i 41 ! 62 

1 1 

233 

3 ' ... ; 

... i 

236 ; 

946 

Babakin 

355 1 

180 

82 

617 

26 57 1 83 

' 211 

2 ... ' 

3 ! 

216 

916 

Central Kum* ') 





28 i 31 1 59 1 

i 1 1 

1 

j 1 




minln ^ 

Bungulluping J 

335 

184 

110 

629 

164 1 

i 


164 

852 


Good rains fell during the fallowing period, June being a iiarticiilarly 
wet month. The spring rains were ]iraetically negligible, and on aceount 
of harvesting operations the heavy rains early in Novenibei* eould not be 
utilised to full advantage. 

The aw’ards are set out in the table hereunder: — 

BETJCE EOCK AGEICtTLTUEAL SOCIETY. 

FALLOW COMPETITION, 1920-30. 


AuHirds. 




Points. 

Competitor. 

District. 

Moisture. 

1 

1 Mulch. 

1 

Absence 

of 

Weeds. 

Consolid- 

ation. 

Uniform- 
ity of 
Prepar- 
ation. 

Total. 

C. E. and N. S. 


40 pts. 

10 pts. 

1 10 pts. 

20 pts. 

20 pts. ' 

lOO^ts. 

Bungulluping 

36 

9 

: ^ 

19 

19 

Schilling 

BuUer & Black ... 

Babakin ... 

36 

8 

9 

19 

19 

91 

F. C. Farrall & 
Sons 

Smttii Bros. 

Yarding 

36 

8 

9 

19 

18 

00 

Central Eum- 

36 

8 

9 

19 

18 

, 90 


minin 







P. A. Strange ... 

Eujinyn 

37 

8 

1 1 

8 

18 

19 

00 

S. A. Brown ... 

Bungulluping 

35 

1 

8 

8 

39 

19 

89 

Leali & Sons ... 

Yarding 

36 

8 

8 

19 

18 

89 

F. C. Farrall <fe 

Yarding 

35 

8 

9 

19 

18 

89 

Son 

1 

; 1 






The winners this year w^ere the partners E. S. and N. S. iSchdliug, 
of Bungulluping, whose fallow’^ scored 92 points. Only one point separated 
the runnel's up, Messrs. Buller and Black, of Babakin, whose keen spirit 
of healthy rivalry, year after year, deserves mention. That only three 
points should separate the first and last competitors shows the standard 
reached was a high one. It is noticed also when travelling about the dis- 
trict that a general improvement in the quality of tlie fallow can be seen. 
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As mentioned previously, it was difficult to work the fallow after the 
early November rains on account of the harvest. After such heavy rains it 
IS necessary to restore the tilth of the mulch, which should be at least two 
inches deep to be effective. Where harrows had been used the mulch was 
too fine and level, and on the shallow side. 
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The competing areas were very tree of weeds this year, weather 
conditions during the spring being ideal for weed destruction, and now 
that sheep are more in evidence clean fallow should result. 

When a cultivation with a <Usc implement has been found necessary, 
it is advisable to use for the next operation, a tyned implement. This 
leaves the mulch in a corrugated condition, and thus does not have such 
a tendency to ^'seF^ after a heavy fall of rain. 

FIFTY ACRE FALLOW COMPETITION, 1929-30- 

SOUTHERN MALLEE AGRICULTURAL SOCIETY. 

Judge — G. L. Throssell, Agricultural Adviser. 

For the first fallow competition conducted in the Esperance wheat 
area, by the Southern Mallee AgTieultural Society/ there were nine com- 
petitors. It was expected that a considerably larger number of farmers 
would have participated on account of the assistance which both the Agri- 
cultural Bank and the Department of Agriculture are giving to fallowing 
in this area. 

Because of the vaiiation in soil and climatic conditions in this area, 
the Agricultural Society decided to divide the competition into two sections, 
South and North. The Southern section was for those farmers located in 
the Esperance Road Board district, which receives a larger rainfall and 
where the clay soils predominate. The Northern section, defined by the 
Dundas Road Board area, has soils of a lighter nature and less rainfall. 

The competition received better support from the South, Scaddan and 
Treslove supplying five of the six entries in this section, while in the North 
there were only three entries. 

The points under which the competition was judged are as follows: — 
Moisture . . . . . . 40 points. 

Condition of Mulch . . . . . . 10 „ 

Absence of Weeds, Suckers, etc. . . 10 „ 

Consolidation of Seed Bed . . . . 20 „ 

Uniformity of Working and Thor- 
oughness of Preparation . . 20 „ 

Total 100 „ 


The following table shows an analysis of the rainfall from the com- 
mencement of fallowing to the time of judging, which was done early in 
March : — 


' Place. 

Fallowing BainFt. 

1 Spring Bains. | Summer 1 

lains. 

Total 

June.Jtily. Aug. Total. 

jsept, 1 Oct. |Tpt.al. jlXov.! Uoc. .Tan. 

j Fob. 

on 

Total. Fallow. 

Se^ddan 

203 143 87 623 

47 65 103 288 116 2 


401 I 1,026 

Bed Lake ... 

244 130 108 676 

18 68 76 212 60 


272 024 

iahnon Ouma 

201, 185 188 460 

21 48 64 184 83 ^ 


210 742 

|>owak 

217 180 88 486 

18 88 51 168 58 2 


208 60A 
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Tke fallowing rains wore np to average and the ploughing season 
'finished with a* good goieriii rain at the end df ^Augiiyt. The spring rains 
were conspicuous by their absence, aiul the heavy falls during November 
and December could not b(’ ntilisefl to Tull advantage on account of hai- 
'vesting operations.- 

The following table shows the points awarded: — 
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The Southern section was won by Messrs. Qrigg Bi'os., of Seaddan, 
with an entiy which scored 90 points. Tliis fallow was also awarded the 
Championship for the whole area. The Grigg Bros, were among the 
pioneers of the distiict, and their well merited success will do much to 
locus the attention of others to the value of good fallow wdiich, from 
experience, Grigg Bros, have found so necessary. A Departmental Field 
Trial, in the form of a Time of Seeding Experiment, has been planted on 
portion of this fallow. 

Messrs. Kulsen and Dunn, of Kuinarl, won the Northern section, scor- 
ing 89 points, and were placed second in the Championshii). 

It is not intended in this I'eporl to review fully the subject of falloAV- 
ing, hut to point out a feAv details which are either not generally appre- 
ciated or not fully understood. 

Making a thorough job of the initial operation of ploughing is half 
the battle in tlie preparation of a good fallow. Subsequent cultivations 
will not entirely lemedy faulty j^loughing, nor can they wholly overcome 
the defects and achieve the results obtained from a thorough ploughing. 

Theie are some in this district who have the idea that after ploughing, 
the land should lie harrowed to “level it oil* and break the clods.” This 
is exactly the opposite to what is required. During the winter, the surface 
of the fallow should he left in a rough condition in order to i>re\eut it from 
running together and setting, as well as to enable as much rain to penetrate 
into the soil as possible. Once the sin face lias set, the wat er runs off 
instead of soaking in. Moisture is also lo.st by e\’aporati(>ii. A very strik- 
ing instance of tliis came under my notice recently. One settler, despite 
advice to tbe contrary, harrowed his fallow after ploughing and the land, 
lieing a heavy clay, set down “like a road.^^ The consequences are obvious. 

Prom the point of view of sucker control, there is no doubt about the 
value of a <Toss-ploughing, even when the first ploughing was done thor- 
oughly. This is not only the experi^ice of many farmers in tlie “mallee” 
hut is also confirmed at the Salmon Gums Kxperiment Farm. In culti- 
vating the “iiew-bin'u*^ fallow, portion was cross-ploughed in the spring 
and the balance worked with a spiingtyne cultivator. The Manager (^fr. 
L. G. Seinor) informs me that when the suckers were cut pi-ior to seeding, 
an a\erage day^s work on the cross-ploughed section was bebveen three to 
four times greater than on that which wms springtyne culitvated. It is 
realised, of course, that cross-ploughing is a more expensive, operation 
than a springtyne cultivation, but knowing the value of the former, farmers 
sliould strive to do this, where necessary, and it will pay in the long run. 

Probably one of the wmist defects in the fallows w'as that they were 
too flat, i.e., the surface was too fine and level, and the mulch had a ten- 
dency to run together. The soils of the "mallee” do not remain cloddy and 
crumbly, as they do in other portions of the w^heat belt, but have a marked 
tendency to “fine Therefore a springtyne cultivator or a scarifier 

should be used in preference to harrows. Harrow’^s will kill weeds only 
in the very early stages of their growth. One competitor used these for 
weed, desbniction after rain in summer, but as the land was a heavy clay, 
tfas operation did more harm than good, and he had the greatest difficulty 
getting the land back into condition prior to seeding. 

Fallow competitions can do a great deal towards improving the standard 
of fallow in a district. Therefore it is hoped that (he farmers in this 
ai^ will take a more active part in the competition this year. Those com- 
p^itors who did participate in the competition under review are to he 
eOngratnlated on their keenness which made the competition possible. 
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An aspect which should be borne in mind in the future is that com- 
petitors should not concentrate their efforts on a particular fifty acre piece 
and allow the standard of the balance of their fallow to suffer in conse- 
quence. This would defeat one of the primary objects of the competition, 
that of improving the general standard of the district's fallow, and would 
take aw’ay the commercial value as well, quite apait from holding the 
competitor up to ridicule. 


FIFTY ACRE FALIX)W COMPETITION, J929-30* 

MT. MARSHALL AGRICULTURAL SOCIETY. 

Judge — G. L. Thbossell, Agricultural Adviser. 

There were fourteen competitors in the fallow competition conducted 
by the Mt. Marshall Agricultural Society this year, the competition being 
judged in February. 

The rainfall from June to Februarv is shown in the table hereunder: — 


Fallowing! ilaitLs. Spring UHins. SiimnitT Uains. I Total 

I I llain 



.Tunc. 

.Inly. 

Ang. 

Tot^l.^Scpt. 

(let. jT<»tal. 

"Nov. 

Dw;. 

.Ian, F(*l>. 

Tot.nl. 

on 

Fiillow. 

Bencubbin 

182 

8« 

100 

368 

10 

i 

131 


... ! 

l.'>4 

.'>63 

4Tabl»in, Xortli 

210 

110 

100 

432 

22 

70 1 5)8 * 

1 i 

78 

... 1 

1 1 

78 ' 

008 


Tile points awarded are shown in the following tabli*: — 

Ml’. MAHSHALIi AOllKa/l/rUHAL SOCIKTV. 
Fallow (Jompktition, 1925)-] u:»). 

.Iiulgu — 0. L. Throsmsll. Dip. Agric.. Agriciiltiiral Adviser. 



♦ 'ompetitor. 

Address. Moisture. 

Mulch. 

Absenc « 
of 

Weeds. 

Consolida- 

tion. 

1 Uniformity 
! of I*repara- 
1 tion. 

Total. 




40 T»ts. 

10 pts. 

10 pts. 

! 20 pts. 

20 pts. 

100 i>ts. 

1 . 

— Xliouii>son, M. A. 

N. Bencubbin 

34 

5) 

5) 

19 

19 

90 

2 . 

—Breakell A. Son ... 

Bencubbin ... 

35 

8 

5) 

1 19 

18 

85) 

3. 

— Gobbart; W.. Sc Son 

Gabbin 

3.5 

8 

8 

1 19 

18 

88 

4. 

Brindle, It. 

<lo. 

34 

8 

5) 

18 

19 

88 

5. 

—Collins, M. C. ... 

Bencubbin ... 

30 

8 

8 

; 17 

18 

87 

0 . 

—Oaten, W. 11. B. 

Gabbin 

34 

8 

8 

! 18 

19 

87 

7 . 

— Clare, P. 

do. 

33 

8 

9 

11 ) 

18 

87 

8 . 

— Langley Bros. ... 

N. Bencubbin 

33 

9 

8 

18 

18 

86 

9. 

—McManus Bros. ... 

do. 

32 

8 

9 

15) 

18 

80 

10 . 

— Flltcroft, H. 

Gabbin 

33 1 

8 

8 

18 

! 17 

84 

11 . 

— Lawrence, S. T.... 

do. 

32 

7 

9 

19 

17 

34 

12 . 

— Breakell, K. T. ... 

X. Bencubbin 

32 

8 

0 

IH 

17 

81 

18. 

—Veal. S ! 

Gabbin 

:i:i 

7 

7 

17 

i 17 

81 

14. 

—Burn G. H. 

do. 

32 

8 

7 

i 

1 

81 


Mr. M. A. Thompson, of North Bencubbin, a new competitor, won the 
competition with an entry which scored 90 points. This fallow was ploughed 
in June with a disc implement to a depth of four inches, and was culti- 
vated to the full depth of ploughing with a springtyne cultivator at the 
end of July and early August. The next cultivation was with the same 
implement after rain in November. This operation was not quite as deep, 
and produced a good seed bed under a mulch about 2 V 2 inches deep. 

H. Breakell & Son, also new competitors, were awarded 89 points for 
then* entry. 
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The following?’ table summarises the cultural details of eohipetitorsr 
Information ^as not available from two entries. 
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A rather interesting example of the advantages of a springtyne culti- 
vator was observed when judging.' Portion of one entry had been worked, 
after rain, with a heavy disc implement and another portion with a spring- 
tyne cultivator. It was found that the moisture content in the tyne culti- 
vated portion was greater. The condition of the mulch was also better. 

The weed commonly called Summer Thistle, Californian Thistle, or 
Potato Weed (Solanum hoplopetalun) is becoming too prevalent. A few 
of the competing areas were rather badly infested. It is quite erroneo'us 
that this weed is only unsightly and is not a robber of moisture. It is an 
undesirable weed to have growing on the farm, and can be checked with 
less difficulty by cultivation in the early stages of its growth. Sheep have 
been observed to eat the berries, but it is reported that this is a means of 
spreading the seeds all over the farm. 


FIFTY ACRE FALLOW COMPETITION, J929-30- 

MERREDIN AGRICULTURAL SOCIETY. 

Judge — Q. L. Tiirossell, Agricultural Adviser. 

Twelve entries were submitted for judging in the fallow competition 
this year, and although there was a falling off of eleven compared with 
the previous year, when twenty-three entries were received, it is pleasing 
to note that six competitors entered the competition for the first time, 
and in fact the first three places were filled by them. The newer districts 
are apparently alive to the value of a fallow competition, and they are 
better represented than the older settled areas. 


The rainfall from June to February is shown in the following table: — 


Place. 

rallowInK llaiiis. 

Spring UainA. 

Summer Kains. 

Total 

Bain 

on 

Fallow. 

June. 

July. 

Auff. 

Total. 

Sept. 

Oct. 

Total. 

Nov. 

j Dec. 

1 Jan. i 

1 Feb. 

Total. 

Merredln 

889 

187 

128 

6f>4 

21 

62 

73 

233 

1 


1 

235 

062 

S. Wslgoolan 

242 

100 

80 

437 

14 

39 

53 

428 

Ti 



433 

928 

STiikaml 

270 

108 

77 

450 

15 

04 

79 

205 



... I 

205 i 

784 


Although good rains fell early in the fallowing period they were not 
maintained, and difficulty was experienced in finishing ploughing on 
account of the hardriess of the ground. The first six fallows, however, 
were ploughed in June, which has proved to be the best month for fallow- 
ing. The spring was exceptionally dry, but heavy rains were recorded 
during, the first week in November. Half of the competitors availed them- 
selves of this opportunity to give the fallows a further cultivation. 
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The awards are set out in the following table: — 
MBRRBDIE AGRICULTtJBAL SOdETY. 
FALLOW COVPBTmON, 1929-1930. 
Awards. 






Points. 


(ompetltor. 

District. 



Abnenoe 

Consolida- 

tion. 

tiniforinlty 





Mulch. 

of 

of Pr«- 

1 



jMoistiire. 


Wmi8. 

paratioii. 





40 pU. 

10 pts. 

10 pts. 

20 points. 

20 points. 

100 pts 

J.|B. Lambert ... 

Sontli Jtnrraa»ppln 

3.5 

8 

9 

19 

19 

90 

H. C. Emmett ... 

N'ortli^Merre<iin 

35 

tt 

8 

19 

18 

89 

King Bros. 

Walgoolaii 

34 

9 

8 

19 

18 

88 

J. D. Maughan ... 

do. 

34 

8 

8 

' 19 

19 

88 

M. Murphy 

do. 

34 

8 

9 

18 

18 

87 

J. H. Smallaooiribe 

Rangoenun 

34 

8 

8 

19 

18 

87 

R. M. King 

Walgoolan 

32 

9 

8 


19 

87 

T. J, A; C. Maughan 

Nukariii 

33 

8 

7 

18 

19 

85 

Sheard dr Shaw ... 

Kortli Burracoppin 

33 

8 

7 

18 

19 

85 

W. H. Cockram ... 

Nukurni 

33 

7 

8 

18 

17 

83 

W. Cook 

SoiitltJBurracoppln 

82 

8 

6 

18 

19 

83 

J. E. Clothier ... 

Totadgin 

32 

7 

7 

19 

17 

82 


The competition, which was judged in February under a similar scale 
of points as in the previous year, was won by Mr. J. B. Laanbert, of South 
Burracoppin, with an entry which scored 00 points. Mr. H. C, Kmmett, of 
North Merr^in, with a total of 89 points, was placed second. Both these 
competitors have not previously entered a fallow competition, and are to 
be congratulated on their success in their initial attempt. 
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The details of the cultural methods of the competitors 
the following: table; — 



From this table it will l>e seen that at present almost 
jietitoTs are employing a two-year rotation — fallow, wheat. 


are shown in 


all the com- 
This rotation 
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is a very exhaustive one on the soil, and in time will cause a variety of 
troubles, for instance depletion of the humus or ori^anic matter, which 
results in deterioration of the physical condition and decline of fertility. 
But what is perhaps the most immediate result of a two-year rotation 
is the increase of such diseases as “Takeall” and Flagsmut. When fencing, 
water supplies, and reserves of feed have been obtained, farmers will be 
able to change to a three-year rotation— fallow, wheat, pasture. 

The winning fallow was not ploughed, but scarified in June. This 
may seem to some to be a departure from the usual requirements of fal- 
lowing. However, it is not the type of implement which is so important, 
but that whatever implement is used, it is suited for the work and is doing 
the work thoroughly. Tn this ease the scarifier was satisfactory, but it 
would not be advisable, on the result of this, to recommend a scarifier for 
fallowing on all classes of soil or for all soils of the same class as this. 

Experiments at the Merredin Experiment Farm show that for Salmon 
Gum and Gimlet soils it is unnecessary to plough deeper than four inches, 
providing the work is done unifoimly. However, ploughing deeper does 
not decrease the yields, if a proper seedbed has been prepared, but it 
requires more power, and hence four-inch ploughing is the most economical. 


A REVIEW. 

ELEMENTAKY FllACTICAL AGKlCULTlJliAL CHEMISTRY. 

E. M'. JoiNKR, B.Sc., Senior Science Master, Dookie Agricultural 
College, Victoria. 

Ix)N. W. Pbitnrter. 

This small book is written for students of Agricultural Chemistry, and 
sets out a series of simple exercises in chemical manipulation. This is to 
enable the student to understand fully the underlying principles of analyti- 
cal chemistry, provided he has had some previous training in elementaiy 
theoretical chemistry. 

The book is particularly concise, and has a moderately wide range, due 
mainly to the manner in which it is written. 

Beginning with a Qualitative Analysis section, it gives a well set out 
summary of Preliminary ‘^Dry-Way” Tests and of “Wet-Way^' Tests^ witli 
the inferences to be drawn from each, and a series of confirmatory tests for 
each of the metals and acid radicals following. This portion of the book 
is useful not only to the student, but to the past student, who is liable at 
any time to have to perform a little qualitative analysis. The section deal- 
ing with the volumetric analysis is much more concise, and, in consequence, 
is not likely to be as useful for after references as the previous section on 
Qualitative Analysis. 

The experiments on substances of agricultural interest include experi- 
meals on water, milk, butter, soils, manures, and pickling materials, and 
are followed by notes on the prop^jes of the simpler and more common 
oxganic compounds. . ... * 
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On the whole, the book is set out in.noU' form, and is very easy to refer 
to for simple reactions and experiments. . It gives a general and well set- 
out course for the teacher of elementary practical agricultural chemi8tr>\ 
This course has two good features, the first being that it can without diffi- 
culty be enlarged upon, and provides a good skeleton on which to build up 
a much more advanced course in Agricultural Chemistry, aiid the second, 
that it deals with subjects wlhich are essentially Australian. 

The book should prove to be of use in this Stnte to both teachers and 
students, wherever agricultural chemistry is taught as a subject distinct from 
pure chemistry. 

The book is published in Australia by Robertson & Mullens, Limited, 
of Melbourne, and may be obtained through the local booksellers; retail 
price, 6s. 


MURESK AGRICULTURAL COLLEGE. 

CHICKEN-FEEDING EXPERIMENT CARRIED OUT BY J. H. 
RICHES, B.Se. (Agric.), AND S. FROOME. 


Introduction. 

The importance of supplying a ration adequate in regard to minerals as 
well as to what are usually regarded as food nutrients has become increas- 
ingly evident in recent years with the developments of high producing, early 
maturing breeds. This had led to investigations into the relative importance 
of the various mineral substances required, the amount occurring in the 
ordinary foodstuffs, and the best means of making up any deficiency. 

Experiment has shown that an element which is very frequently deficient 
is phosphorus, and it is possible to make good this deficiency by the addition 
of calcium phosphate to the diet in the form of sterile bone meal. 

Bone meal is always incorporated as a standard part of the mash fed to 
growing chickens, and it occurred to the authors to test whether this bona 
meal might not be replaceable by a mineral phosphate which would be cheaper 
and more easily obtainable. 

Accordingly an experiment was planned to test this theory. 

Method of Investigation, 

Ground Nauru rock phosphate being the nn’.st readily obtainable mineral 
phosphate, it was decided to test it against the bone meal; later, on the 
suggestion of the Director of Agriculture, basic superphosphate was also 
included in the test 

The experiment was commenced as soon as the chickens were old enough 
to be removed from the brooder house to the chicken pens. The lots were 
' made up of 18 chickens, 16 White Leghorn and two Black Orpington in eaoa, 
no attempt being made to select for sex. 
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As it was impossible owing to the lack of facilities to put a distinguishing 
mai^ on each bird, it was decided to take the aggregate weight of each lot. 
These weights were to be taken at fortnightly intervals. 


The chickens received the mash at the morning and mid<day feeds, and 
received whole wheat grain at night. They had a plentiful supply of fresh 
water, and were also supplied with shell grit ad lih. 


The mash, which was similar to that fed to all the chickens on the farm, 
was made up by volumes, the amounts not being weighed exactly; as, how- 
ever, the density of the ingredients did not vary to any great extent, it can 
be assumed that the composition was fairly constant, and was in the pro- 
portions of — 


Greenstuffs 

Pollard 

Bran 

Water 


11/4 lbs. 
13/4 lbs. 
% lb. 
1% lbs. 


These were the weights of feed, mixed on 31st October, for the day’s mash 
for two pens. This mash was halved, and 2 ozs. of bone meal were added to 
one half, while IV 2 ozs* of ground rock phosphnte were added to the other 
half, these amounts containing equal quantities of PnO.. Later, when the 
basic superphosphate was being tested, the total amount of mash was 
doubled, and two quarters received 2 ozs. of bone meal each, one quarter 
1 V 2 ozs. rock phosphate, and one quarter ozs. basic superphosphate. 


Results. 

The experiment was commenced on 26th September with chickens 
selected from two broods hatched on August 16 and 23 respectively. The 
chickens were healthy and strong, and were as even in size as could be ob- 
tained. They were weighed when first put in the pens, and then at fort- 
nightly intervals, except for the first period, when a month elapsed between 
weighings, and the last period, which was extended to three weeks. 

The weights at the different periods are given in Table 1 : — 


TABLE 1 . 


J.ot. 

26-9-29 

24-10-29 

7-11 29 

22-11 

-29 

.'i-12- 

-29 

27-12 

-29 




lbs. 

oz. 

IbB. 

oz. 

lbs. 

oz. 

lbs. 

OK. 

lbs. 

oz. 

lbs. 

oz. 

1 

... 

... 

12 

14 

22 

6 

26 

6 

.31 

7 

41 

0 

49 

7 

2 


... 

13 

0 

21 

3 

2.'> 

6 

30 

12 

40 

2 

47, 

7 

3 

... 

... 





27 

6 

30 

14 

41 

.*) 

48 

14 

4 

... 

... 





26 

7 

30 

9 

40 

8 

48 

7 


Note : — 

Lot 1 were those receiving bone meal. 

Lot 2 those receiving phosphate. 

Lets 3 and 4 were added when it was decided to include basic super- 
phbsplmte in the test. They were (Sickens from the same broods, and had 
been receiviiig the ordinary mash, including bone meal^ prior to their in- 
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elusion in the test. It was thought advisable to include a second pen on bone 
meal to compare with the basic superphosphate, so lot 3 were placed on the 
bone-meal mash, and lot 4 on ^he basic superphosphate. 

The total amount of mash, including minerals, was increased by 50 ].>er 
cent, in all lots on 22nd November, and this is reflected in the greatly in- 
creased gain at the following weighing, showing that, although the birds were 
receiving a plentiful supply of grain, the increase in the mash was needed. 

Table 2 shows the increases in weight for each lot at the respet-five 
weighing ]>eriods, and Table 3 the total gains over the whole period of the 
experiment. 

TABLE 2. 


Lot. 

24-10-29 

7-11-29 

22-11-29 

5-12-29 

27-12-20 


lbs. 0 £. 

lbs. oz. 

lbs. oz. 

lbs. oz. 

lbs. OZ. 

1 

9 8 

4 0 

5 1 

9 9 

8 7 

2 

8 3 

4 3 

5 6 

9 6 

7 6 

3 


... 

3 8 

10 7 

7 9 

4 


... 

4 2 

9 15 

7 IB 


TABLE 8. 


Lot. 

26-9-29 to 27-12-29. 

Lot. 

7-11-29 to 27-12-29. 


lbs. ozs. 


lbs. ozs. 

1 

36 9 


18 0 

2 

34 7 

4 

17 14 


An inspection of these figures reveals that over the first month of the 
test Lot 1 made a somewhat greater gain than Lot 2. At the next three 
A\'eighings ^the gains of the two lots were approximately ecjual, while at the 
last weighing Lot 1 again made a somewhat greater gain. 

The total difference in gains at the end of the test was a matter of 2 lbs. 
2 ozs. in the lots, a difference of 1.9 ozs. per bird. 

In regard to liOts 3 and 4, the gains at the three weighings vary alter- 
nately in favour of each lot, but the difference at the end is only 2 ozs. be- 
tween the total weights. 

As it was thought that the sex of the birds probably had some effect on 
the relative weights, it was decided to make some attempt to adjust the 
w eights to allow for this effect. 

Table 4 shows the com].>osition of each lot in regard to sex: — 


TABLE 4. 


Lot. 

Black Orpingtons. 

White Leghorns. 

Male. 

Female. 

Male. 

Female. 

1 

2 

0 

3 

13 

2 

1 


9 

7 

3 

1 


9 

7 

4 

0 


7 

9 
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In order to arrive at some formula by which to adjust the weightSi 12 
males and 12 females of each breed from the same broods of chickens were 
weighed at the end of the test, and the average diRerences between the sexes 
in weight per bird were found and used to correct the weights of the several 
pens. 

Table 5 gives the average difterence in weight between the sexes, and 
Table 6 the adjusted weights for the pens: — 

TABLE 5. 


Breed. 

Cockerels. 

Pullets. 

BilTeronce. 


lbs. 

ozs. 

IbB. 

ozs. 

lbs. ozs. 

Black Orpington ... 

3 

10-8 

2 

8-4 ! 

1 2-4 

White Leghorn 

3 

1-4 

2 

7-2 

0 10*2 


TABLE 6. 


Lot. 

i Beal weights at 
26-U-29 

Ileal weights at 
27-12-29 

Weights adjusted 
by Table 6. 

Gains on adjusted 
weights. 



IbB. 

ozs. 

lbs. 

ozs. 

lbs. 

ozs. 1 

lbs. 

ozs. 

1 ... 


12 

14 

49 

7 

45 

3-6 

32 

5-6 

2 ... 


13 

0 

47 

7 

40 

8-8 

27 

8-8 


An insxjection of this table reveals that the difCerence in gains between 
the two pens is increased slightly in favour of Lot 1, the difference now 
being 4 lbs. 12.8 ozs., or 4.27 ozs. per bird; again only a small difference. 

It was not considered practicable to adjust the weights of Lots 3 and 4, 
as no allowance could be made for the almost certain difference between the 
sexes when their test commenced. 

It remains to be stated that the birds in all lots appeared to be perfectly 
healthy, and showed no disparity to the eye between different groups. 

Ccnclusion, 

It is realised that the above experiment is by no moans conclusive. 
Further experiments are therefore contemplated to eliminate doubtful points 
and to provide more definite information. 

It is thought reasonable, however, to assume that if the addition of 
phosphates to the ration is taken to be necessary, ground rock phosphate 
of high grade or basic superphosphate will give almost, if not quite, as good 
results as sterile bone meal, at a greatly reduced cost 
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BRAXY-LIKE DISEASE OF SHEEP IN WESTERN AUSTRALIA* 

H. W. Bennetts, M.V.Se., 

• Veterinary Pathologist. 

The term “Braxy-like” was applied by Professor Dakin to a disease which 
apparently originated in the Great Southern District of this State about 1915. 
The disease was so named because of its similarity to Braxy, a disease affecting 
sheep in Europe. 

It is now known that, apart from the occasional occurrence of an apparently 
identical disease in South Australia and New Zealand, the disease is peculiar to 
this State and quite distinct from Braxy, and from the Black Disease (Braxy- 
like) of the Eastern States. 

The distribution of the disease in this Slate is a wide one. It is known from 
Kojonup and Gnowangerup in the South to Dowerin and Coorow in the North, 
and almost as far as Merredin in an Easterly direction. 

The incidence of the disease varies greatly - different districts being affected 
in different years. The disease is definitely a seasonal one, mortality commencing 
with the advent of green feed, usually about May or June, and carrying on in- 
termittently until October or November. (A condition which is probably identical 
with the one described does occasionally occur in sheep depastured on peas in the 
summer months — particularly after rain.) 

Mortality is usually associated with improvement of pastures, and does not 
occur on uncultivated country. The apparent illness is of short duration, affected 
animals being usually found dead without evidence of a struggle. Carcases 
puti’efy rapidly. The sheep which are attacked are almost invariably in good 
condition, and are usually the ^‘besP^ in the flock. All breeds and both sexes are 
affected. The age of incidence is from about three months to full-mouth- -- occasion- 
ally older animals are affected. Young sheep arc probably most susceptible. The 
percentage of deaths experienced in a flock may even reach 30 per cent.; indi- 
vidual losses of five per cent, for the season are quite common. 

SYMPTOMS. 

• As previously mentioned the i)eriod between tlu? onset of symptoms and 
death is very short, and usually the sheep are simply found dead. 

The initial symptoms are a staggering gait with frequently “knuckling 
over.’^ The affected animal appears excited, and often chews dirt, sticks, etc. 
Within half-an-hour or so the animal lies down, usually on its side with the head 
turned round on the flank. At this stage the sheep makes convulsive movements 
from time to time, especially if excited, and may actually get up and move to 
a fresh place. The breathing is usually rapid and shallow. Frothing at the mouth 
and grinding of teeth are common symptoms. Very soon the animal becomes 
unconscious, lies stretched out on its side, and dies quietly. Death usually occurs 
tliree or four hours after symptoms are first noticed — some animals show prac- 
tically no symptoms, a few, on the other hand, may linger up to 24 ^ hours. Some 
cases, particularly lambs, show a “nervous*^ form, the notable S 3 miptoms being 
convulsions and “galloping'^ movements. Most affected sheep show signs of scour- 
ing, and scoured droppings on sheep camps are often said to herald the approach 
of the trouble. Occasional cases have been known to recover, but a fatal termina- 
tion is the general rule. 
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POST MORTEM FINDINGS. 

C'iireases ol sheep wliieli ha\e just died show' only slight departures from 
iiornud. There are more or less eonsl ant changes, ])ut these are easily passed 
ovei* by the unti’ained eye. 

Tile paunch is nsr.ally fair'y lull, and the contents frequently show signs of 
excessive fermentation. The bowels are usually ^‘inflamed^^ (congested) to a slight 
degree, and in a patchy sort of fashion. The gall bladder is usually distended' 
with bile. The liver is somewhat softer than normal. The kidneys when cut 
across appear sligldly congested. There are frequently small blood spots (pete- 
chiae) on the on! side of the heart and large haemorrhages on the inner lining. 
^ri:'ro*ifopieally, there is evidence of degeneration in certain organs. The changes 
are those of a toxaemia, i e., there is a poison circulating in the blood and pro- 
ducing changes in many of the organs (kidneys, liver, heart, etc.). 

CAUSE. 

As a result of careful investigation it has hee^n shown definitely that the 
cause of the disease is the very active growth of a soil genu (BncHIns welchii) 
in the contents of the small bowels of .affected animals. The actively grow'ing 
germ produces a toxin, or poison, which is absorbed from the bowel. In most 
instances death is due to the action of this toxin on the heart — resulting in heart 
failure. The toxin also acts on the brain and nervous system. 

^Ve have been able, with R. welchii or its toxin, to reproduce a disease in 
ex]'»ei‘imeutal sheep which appears identical with the natural one. 

B. welchii is one of the most widely distributed soil organisms known, and is 
found in small numbers in the bowels of man and animals where it normally doe.s 
no hanu. If conditions arise which favour its growth in the small hoxvel (as 
sometimes happens in man), disease re.'^ults. 

Ill sheep affected with Bra.xv-likc disease, w’e have estimated that there are 
as many as 1()',(M)0 million B. welchii in the contents of the small bowel. Using 
the same method we have been unable to detect the presence of any of these 
germs in the small bowel contents of healthy sheep from the same are.a. The 
small bowel contents from affected sheep have been shown to be very liigldy toxio 
because of the presence of B. v^elchii toxin (produced by the actively growing 
germs ) . 

What factors are favouring the growth and production of B. welchdi in 
the small bowel of affected sheep? We do not yet fully appreciate these “pre- 
disposing factors,^’ but it appears that certain types of pasture eaten by sheep 
favour the growth of this germ in the bowel contents. The conditilon of the 
animal would also appear to be important; and the soil type appears to have 
some bearing on the appearance of the disease. 

All these phases are being investigated experimentally in the field, and par- 
ticularly at the Avondale State Farm where we are attempting to coigelate 
chemical analyses of pastures and soil wdth the incidence of the disease. 

METHODS OF CONTROL. 

1. Hongliage . — Turning sheep into bush country invariably prevents further 
losses after the ilrst few days), but is not very practicable in most instances. 
Very few sheep farmers are able to provide natural roughage for their sheep, 
so one has to resort to artificial measures. 
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As it appears that too “rich” a feed favours the disease, it is reasonable to 
recommend farmers to feed artificial rougha<:e (hay, chaff, straw) to flocks *in 
which mortality is occurring in order to balance the ration, and thereby contnd 
the disease. We hope to obtain some experimental evidence on this point. 

2. Management. — Shifting* sheep to different paddocks (^very few days fre- 
quently checks losses. 

It appears that the ingestion of contaminated soil on, or with pasture, is an 
important factor in the production of the disease. Therefore, as far as possible, 
sheep should be managed so as to prevent their eating too close to the ground and 
thus ])icking up soil and Avith it numbers of the casual organism, TJ. welchii. 

Compulsory daily exercise is recommended by some sheep owners who have 
experienced the trouble. Yarding of sheep or putting them into bare paddocks 
every night appears to prevent mortality, but is not practicable in most instances. 
Carcases should always be burnt, as they act as breeding grounds for B. welchii, 
and result in heavy contamination of the soil wdth the germ. 

3. Vaccine. — Up to the present, preventive inoculation appears the most 
hopeful method of control, and the writer is attempting to perfect a vaccine for 
this purpose. A vaccine, produced in the laboratory, was tesUnl in the field last 
year, and SfUggestive results Avere obtained. 

Further tests are being carried out this season with an improved product, 
and it is hoped that this inoculation Avill prove an effective |)i'(‘ventive measure. 

Note . — Recent Avork has shown that the organism causing this disease, though 
very closely related to B. welchii , does not appear to be absolutely identical with 
it. 


THE COST OF FEEDING PURE BRED COWS UNDER THE 
AUSTRALIAN OFFICIAL HERD RECORDING SCHEME- 

(i. K, lU\K*ON-]l AV, 

Superiiitendent of Dairying. 

( I . ( rAirNTJiKTT, I ».Sc. ( Agl'ic. ) , 

Agricultural Adviser. 

During tlic past year records showing the details of rations fed to all eow& 
under test have teen carefully kept, and the cost of feeding for aJ cows in tho 
Herd liecoi’ding Scheme is submitted. 

During the year Ifi pure bred lierds have been tested, made up as folloAVs: — 
Jersey, 0; Iking Shorthorn, 5; Guernsey, 4; Red Poll, 1. 

Table 1 contains the data for the current year, which sliows that production, 
cost of feeding and nett profit per cow from the sale of butter fat are remarkably 
close to the figures for 1920, the results from all years since 1924 being compared 
in Table 6. 

♦ A careful study of Table 1 brings out the fact that tAvo luahi factors are con- 
cerned in the economical production of dairy produce: — 1, Production of the cow, 
2, Cost of Feeding. 
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1 . — Production of the Cow. 

It is obvious that the greater the production of the cow, the more economical 
will the production of butter fat or milk be; provided correct feeding methods are 
practised. Comparing herds A and 0, it will be seen that the cost of feeding is 
equal, but that the average production of Herd A is double that of Herd 0. One 
would, at first sight, expect the profit over cost of feeding in Herd A to be double 
that of Herd 0, but this is not so^ the profit being more than five times as great. 

This is because the maintenance ration required for cows in each herd is 
approximately the same, and approximates to 46.5 per cent, of the ration, or a 
cost of £7 15s. 5d. before any return from the cow can be expected. In Herd 0 
two cows are required to produce as much fat as one in Herd A, which is equiva- 
lent to an expenditure of £7 15s. 5d. X 2 = £15 10s. lOd. for maintenance in 
Herd 0 to produce the same amount of butter fat. It is for this reason that high 
producers, economically fed, produce dairy products relatively ^ ery cheaply to low 
producers. 

COMPAEISON OF HERD A. .AND 0. 


— 

Yield of Fat 
per Cow. 

Cost of Feed 
])er Cow. 

Profit ]>er Cow. 


lbs. 

£ s. d. 

£ R. (1. 

Herd A. 

435*6.5 

16 14 2 1 

23 4 4 

Herd 0. 

222*08 

16 15 8 1 

1 4 10 y 

Difference 

213 .57 

0 16 

18 13 7 


• 2 . — Cost of Feeding. 

The capacity of high production in dairy cows is one that calls for continued 
effort and skill on the part of the breeder of milch cattle to maintain and improve, 
and provided feeding is canued out adequately, is not immediately under the con- 
trol of the dairy farmer. 

The capacity for high yield inherent in cows may, however, be nullified by 
expensive systems of feeding being practised by the owner, as a comparison of 
Herds C and J makes apparent. 


COMPARISON HERDS C. AND J. 


— 

Average Fat 
per Cow'. 

Cost of Feeding 
per Cow. 

Profit per Cow. 


lbs. 

£ .s. d. 

£ s. d. 

Herd “ C.” 

382*85 

27 7 10 

7 10 4 

Herd “ .1.” 

257*83 

9 5 8 

14 1 8 

Difference 

— 125*02 

— 18 2 2 

+ 6114 


Herd C with a production of 125 lbs. of butter fat more tlian Herd J, re- 
turned £6 11s. 4d. less profit, solely due to expensive methods of feeding. Tl^ 
owner of .Herd J grows nearly all the cows require on the farm, while the owner 
of Herd C purchased practically all feeds, including roughages. A further com- 
parison of two herds, with a similar production, also brings out the importaaee 
of carefully scruitinising the costs of feeding dairy cattle. 
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CX)MPAlUSON OF HERDS L AND M. 


— 

Butter Fat 
per Cow'. 

Cost of Feed 
per Cow\ 

Profit per Cow. 


lbs. 

£ s. d. 

£ s. d. 

Herd L. 

2H2 j 

10 18 8 

11 18 0 

Herd JVl 

252 

17 4 10 

0 3 9 

Difference 

1 

1 J 

-- 0 0 2 

1 1 

-f 0 14 9 


The above comparison shows that with herds of any medium producing 
capacity good profits are possible where the cost of feeding is studied. 


A comparison of the three main breeds under test will be of interest, though 
the writers do not intend this comparison to be regarded controversially. 


— 

Average Yield 
of Butter 
Fat. 

Average 
Cost of 
Feed. 

Average Profit 
as Fat over 
Cost of Feed. 

Average Profit 
as Milk over 
Cost of Feed. 


lbs. 

£ 8. d. 

£ s. d. 

1 £ s. d. 

Guernsey (4 herds) 

302-00 

15 3 6 

12 6 10 

1 16 17 10 

Milking iShorthom (5 herds) 

298-40 

16 18 5 

11 8 2 

22 7 10 

Jersey (6 herds) 

301-17 

14 6 7 

13 1 1 

16 6 4 


The results show that the average yields of herds from the three breeds are re- 
markably even, and, as might be ex])eeted, the larger breeds costing more to feed 
on the average; the Jersey leading for the production of butter fat, closely followed 
by the Guernsey and Milking Shorthorn. For the production of milk, however, 
the Milking Shorthorn leads easily, as might be expected. 

Table 6 shows the results of seven years recording, and may be taken, there- 
fore, as a reasonably true average, as all cows have been included when w^orking 
out returns for any one year, iri’cspective of ages, production or failure to reach 
the standards laid down by the rules o£ the Pure Bred Recording Scheme. 

The following is a digest of Table 6, giving the main items for years 1924- 
1930:— 


Average Yield per 

Average 

Average Cost 

Average Profit 

Average Profit 

Average Cost ! 

Average Cost 

Cow. 

Value of 

of Feed per 

per Cow at 

where Milk 

of Feed to 

to produce 



Skim 

Cow for 

average Price 

sold at Is. 8d. 

produce lib. i 

1 gallon of 

Milk. 

Butter Fat. 

Milk. 

period. 

of Butter Fat. 

gallon. 1 

Butter Fat. 1 

Milk. 

gals. 

lbs. 

£ a. d. 

£ s. d. 

£ B. d. 

£ 8. d. 

pence. 

pence. 

619 

300-21 

3 3 3 

14 8 8 

12 19 11 

17 6 2 

11-42 

5-54 


In order to facilitate the study of the results, the following extracted informa- 
tion is supplied: — 


Table 1. — ^Herds in order of merit as Butter Fat Producers and Costs of 
Production. 

Table 2. — Average Results for Year 1930. 

Table 3. — Herds in order of merit as Producers of Milk. 

Table 4. — Herds arranged to show Cost of Feed per 100 lbs. of Fat. 

Table 5. — Herds arranged to show Cost of Feed per 1 gallon of Milk. 

Table 6. — ^Average costs for 7 years, 1924-1930. 




Tablb I.— herds in order OF MERIT AS PRODUCERS OF BUTTER FAT. 
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Table -\-AYE1UGES OE ALL COWS KECOKDKT), J930. 

1. 037 j’allons of milk and lbs. of biittor fat. 

2. 369 gallons of skim milk per eow. 

3. Value of butter fat, at Is. T^^d. per lb. — £23 19s. 4d. 

4. Value of skim milk available for pig feeding — £3 5s. (kl. 

5. Total credits to cow by sale of fat and skim milk — £27 4s. lOd. 

6. (-ost of feed for period — £14 lOs. 3d. 

7. Profit by sale of butter fat after deducting feed costS'-£l2 14s. 7d. 

S. Value of whole milk at Is. 3d. per gallon — £3(i 3s. 3d. 

9. Profit by sale of fresh milk at Is. 3d. per gallon after deducting cost of 

feed — £15 13s. 

10. Post of feed per 100 lbs. butter fat produced — £5 Os. 2d. 

11. Post of feed per gallon of milk ]>roduced — o.lOd. 


Table 111.— HERDS LV ORDER OF MERIT AS PRODPt’ERS OF MILK, 19.30. 


Herd. 

Milk 

Average. 

Btitter 

Fat 

Average. 

(lost of 
Feed per 
Cow. 

Profit 

il8 

Milk. 

Profit as 
FjU. fliid 
Skim Milk. 

CostT to 
Produce 
lOOpbH. Fat. 

Cost to*^ 
Produce 1 
gallon Milk. 




gall. 

lbs. 

£ 

s. 

d. 

£ 

.s. 

d. 

£ 

s. 

.1. 

£ 

s. 

d. 

pence. 

B 



954 

418-82 

16 

6 

0 

36 

5 

0 

23 

" 

" 

3 

17 

11 

4-10 

T) 


... 

H37 

350-48 

17 

3 

9 

27 

18 

9 

1C) 

1 

" 

4 

18 

1 

4-93 

A 



80:5 

435-65 

16 

4 

2 

27 

9 

10 

23 

4 

4 

3 

16 

9 

4-20 

C 



707 

382-80 

27 

7 

10 

10 

19 

3 

7 

10 

4 

7 

3 

1 

9-34 

H 



078 

267-66 

16 

12 

8 

18 

18 

8 

8 

:5 

11 

6 

4 

3 

5-88 

E 



(570 

838-57 

9 

0 

1 

26 

13 

4 

.>.> 

0 

7 

k) 

12 

5 

8-23 

0 



037 

222-08 

16 

15 

8 

1.0 

1.0 

3 

4 

10 

9 

7 

11 

2 

6-33 

F 




300-40 

10 

2 

ft 

14 

H 

2 

17 

9 

2 

3 

7 

5 

3-90 

K 



618 

233-07 

17 

13 

11 

7 

11 

10 

4 

7 

(i 

7 

11 

10 

6-87 

0 



1 

058 

274-71 

12 

17 

9 

15 

13 

3 

12 

2 

4 

4 

13 

10 

5-54 

I 



041 

264 48 ! 

17 

3 

4 

10 

5 

8 1 

6 

17 

7 

t> 

9 

10 

7-62 

Iv 



, 033 

2.00-34 

15 

17 

10 

10 

18 

0 

7 

6 

11 

6 

4 

6 

7-ir 

P 



.033 

213-245 

11 

19 

10 

12 

15 

(5 

7 

1.0 

3 ' 

5 

12 

5 

5-50 

.T 



j 

257-83 

9 

5 

8 

17 

0 

8 

14 

1 

8 

3 

12 

0 

4-27 

L 



010 

202-23 

10 

18 

8 

14 

17 

1 

11 

18 

(> 

4 

(5 

8 

5-10 

M 



459 

252-19 

17 

4 

10 

15 

13 

7 

5 

3 

9 

6 

16 

9 

9*02 

Averages ... 

636 

294-98 

£15 

4 

0 

£15 13 

0 

£12 

14 

7 

£6 

6 

2 

510 
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Table IV.— HERDS IN ORDER OF MERIT SHOWING COST OF FEED 
PER 100 LBS. OF FAT. 1930. 


Herd. 

Cost of Feed per 
100 lbs Fat. 

Under Average. 

Over Average. 


£ 8. d. 

£ s. d. 

£ s. d. 

E 

2 12 6 

2 13 7 


F 

3 7 5 

1 18 9 


J 

3 12 0 

1 14 2 


A 

3 16 9 

1 9 5 


B 

3 17 11 

18 3 


L 

4 6 8 

0 19 6 


G 

4 13 10 

0 12 4 


D 

4 18 1 

0 8 1 


P 

5 12 5 


0 6 3 

H i 

6 4 3 


0 18 1 

K 1 

6 4 6 


0 18 4 

I 

6 9 10 


1 3 8 

M 

6 16 9 


1 10 7 

C 

7 3 1 


1 16 11 

0 

7 11 2 


2 5 0 

N 

7 11 10 


2 5 8 


Average of all herds — ^£5 fte. 2d. per lOOlbs. Fat. 


Table V.— HERDS IN ORDER OF MERIT SHOWING COST OF FEED PER 
ONE GALLON OF MILK PRODUCED. 


Herd. 

Cost of Feed per 

1 gallon of Milk. 

Under Average. 

Over Average. 






pence. 

pence. 

pence. 

E 


... 


... 

3-23 

1*96 


F 





3-90 

1-29 


, ; 





4- 10 

1-09 


A 




... 

4-20 

0-99 


J 





4-27 

0-92 


D 




... 

4-93 

0-26 


L 





510 

009 


P 





6-60 


0-31 

G 





5-54 


0-35 

H 





5-88 


0-69 

0 





6-33 


114 

N 





6-87 


1-68 

K 





717 


1*98 

I 





7-62 I 


2-43 

M 





9-02 


3-83 

C 





9-34 


4*15 


Average of all herds — 5*19d. per gallon. 



Table VI.— HERD AVERAGES FOR SEVEN YEARS, 1924-1930. 
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During the year several notable records have been made ])y pure bred cows 
under the Recording Scheme; two West Australian records for the Milking Short- 
horn breed having been established, and Avhat is believed to be an Australian record 
for a senior two-yeai' old Guernsey coav. 

Hope 3rd of tlie Hill, owned by Mr. W. G. Burges, Tijjperaiy, York, in pro- 
ducing, at four years eight months of age, 13,423 lbs. of milk and 606 lbs. of butter 
fat in 273 days, c.catcd a new State record for her breed. 



Hope 3rd of the lUll, V’'ol. 8, 4 years 8 months, born January 6, 1920 , 
owned by W. (1. Bur;>cs, “ Tipperary, Vork, W.A. 

Production: 13,423 lbs. milk, UOG lbs. butter fat, in 273 days. 

1st Prize Perth Royal, 1927. 

Ist „ 1928. 

2nd , 1929. 

2nd Type and Utility, 1929. 

1st Prize, Milking ( !om[»eiition. Perth Royal uShow, 1929, proiliicing 
60 lbs. milk in 24 hours. 

2n4 Prize, Butter Fat ('om])etition, Perth Ivoyal Show, 1929, producing 
2.823 butter fat in 24 hours. 


The following particulars regarding the lactation period are of interest : — 


Bate of Test. 

Milk for 
day. 

Butter Fat for 
day. 

Milk for Riib- 
I)eriod. 

Butter Fat for 
subperiod. 


lbs. 

lbs. 

lbs. 

lbs. 

October 1, 1929 

63 

2-871 

1,890 

86-13 

November 6, 1929 

63-5 

2-604 

1,905 

88-12 

Beoember 3, 1929 

58 

^•404 

1,740 

72-12 

January 7, 1930 

53 

2-301 

1,590 

69-03 

February 4, 1930 

51 

2-292 

1,530 

68-76 

March 4, 1930 

45 

2-085 

1,350 

1 62-55 

April 1, 1930 ' 

39 

1-735 

1,170 

52-05 

May 7, 1930 

37 

1-763 

1,110 

52-59 

June 4, 1930 

34-5 

1-656 

1,138 

54-65 
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Hope 3r(l of the Hill eommeticed her lactation period on 18th September, 

1929, the record being produced during a summer of unusual severity for this 
district. 

This was only made possible through the use of silagej made from oats and 
peas, which Avas fed during the greater part of this cow’s lactation. In creating 
this second record, no effort Avas made by Mr. Burges to depart from the ordinary 
breeding programme, Hope 3rd carrying a calf for seven months of her test, and 
has calved regularly each year, as folloAA^s: — October 4, 1927, bull; October 20, 
1928, bull; September 15, L929, heifer. 

It is interesting to note that this cow eomjdeted two lactation records in 1929- 

1930, each of which was the highest in her class. As a senior three-year old, 
Hope 3rd produced 13,182 lbs. milk and 577.15 lbs. butter fat. An equally meri- 
torious performance Avas recorded by Mi*. A. W. Padbury’s Guernsey cow, Koogan 
'Bonnie Jean, 1,612, who created an Australian record for the lireed by yielding 
8,164 lbs. milk and 505.39 Ibr. of butter fat in 273 days, at two years seven months. 

This yield of butter fat exceeds the pre.Auous rei'ord by 19 Ihs., recorded by 
Parson’s Red Rose 20th of AVollongbar, oAA-ned by the Department of Agriculture, 
NeAv South Wale.s. 

In this instance, also, another lactation period has commeiiced 11 months after 
the previous calving date, which shows that Bonnie Jean wa^ cai’rying a ('alf for 
seven months of the testing ]>ei’iod. 

Koogan Bonnie Jean is a daughter of Robin of Nundorah, winner for the 
third time in succession of the prize for the bull Avho has sired the* greatest number 
of daughters to attain the standards set for Imtter fat hy tlie Ol'licial Hecording 
Scheme. This bull has eight daughters who have produced an avtirage of 411.36 
lbs. of butter fat each, a magnificent record, branding Robin of Nundorah us an 
outstanding sire of the Guernsey breed. 

It is noAv the property of Mr. Nelson, Group 21, dardec. 

The following ]iartieulars regarding the lactation ])(‘ri()d a^’e of interest: — 


Date of Test. 

Milk for day. 

Butter Fat for 
day. 

Milk for sub- 
])fMiod. 

Fat for sub* 
jMiriod. 


lbs. 

lb.«». 

lbs. 

lbs. 

November 18, 1928 

38 

2-112 

1,140 

63-36 

December 11, 1928 

35 

2-020 

1,0.50 

60 -60 

January 15, 1929 

30-5 

1-829 

915 

.54-87 

Feburary 12, 1929 

29 

1-838 

870 

55*14 

March 21, 1929 

26 

1-473 

780 

44-19 

April 16, 1929 

25^ 

1-473 

765 

.52-20 

May 14, 1929 

24 5 

l-(>98 

7:ir> 

.50-94 

June 13, 1929 

29 

1-874 

870 

.56-22 

July 18, 1929 

31-5 

2-0.)4 

1.039 

67-78 


In producing this record, also, silage Avas extensively used during the summer 
months to supply succulence in the feed, the regularity of ].)rodu('lion during the 
summer months being an indication of its A^alue as a milk xirodiuer. 
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CENTENARY CERTIFICATES FOR SHEEP FARMERS. 

The Director of Af^riciilture, Mr. G. L. Sutton, has made available the list of 
farmers, as supplied by the adjudicator, Mr. H. McCallum, Sheep and Wool In- 
spector, who have been awarded ^‘Centenary Production Certificates’’ for wool pro- 
duced by them during 1929, the Centenary Year. 

Three certificates were awarded to farmers with flocks of at least 200 sheep, as 
under: — 

Award of Merit to those whose clij) averaged 12s. 6d. per head. 

Award of Distinction to those whose clip averaged 15s. per head. 

Award of Special Distinction to those whose clip averaged 20s, per head. 

The values were based on Bradford Tops at 48d. at the time of sale, an allowance 
of 26 per cent, being made on the value of the wool from each ewe rearing a lamb 
for the season: — 

Adjusted Value 
• , per head. 


Special Distinction— s. d. 

Gerald H. York, ‘^Pairfields,^^ Tammiii .. .. .. .. 20 0 

Richard F. Thackray, ^^Glen Rowan, Oulham. 20 5 

Eric W. Shenton, “Nuytsia,” Quairading .. 21 1 

Alan Murray, ‘ ‘ Quonyonbing, ’ * Tinkurrin . . . . . . 21 3 

John F. Harvey, ‘^Ormidale,^’ Lake Grace 22 6 

E. M., K., and C. Allen, ^‘Cairin,” Bruce Rock 24 10 

Frodk. W. Gibbs, Dinninup . . . . . . . . . . . . 23 8 

Douglas Wilson, Woodanilling 20 1 

Emil B. Hettner, Cherry Tree Pool, Katanning 23 9 

Wise, H. J., ‘‘Wayville, ” Katanning 21 3 

Hugh J. Haggerty, Erikin 25 10 

0. P. Richardson (Estate of), ^‘Mianelup/’ Gnowangerup .. 20 3 

Alex Ball, ^ ^ Eylestone, ” Katanning 21 1 

Diatinctiou — 

Charles Snell, ‘^Longfarm,’’ Nangeenan 10 G 

Stephen P. Shaddick, ^'Mourambine,’^ E. Pingelly .. 18 10 

John Read, “ Tokyngton, ^ ^ Coorow 15 7 

Edgar Richardson, Jam Creek, Broomehill 19 4 

Robert E. Jones, ‘^Bellalie,^^ Ejanding 15 9 

Rollo M. Inverarity, '*Booyah Park,^ ’ Kellerberrin .. 17 3 

David W. Hannan, * * Mount Pleasant, ^ ^ Bencubbin . . 17 2 

Arthur A. Groves, * ^ Springhill, ’ ^ Tambellup 15 2 

Clarence W. Fleay, “Golden Valley,” Broomehill .. .. 17 11 

Stanley Davis, ‘ ^ Condinup, ■ ^ Dinninup 15 10 

Leonard B. Bolton, “Burlington,” Namban 18 11 

State Experiment Farm, Merredin IG 9 

George Uppill, “Nuppin,” Tammin 15 0 

Frank R. Twine, “Newgain,” Toodyay 16 11 

Phillip J, Toll, “Jaloran,” Wagin .. 17 5 

Henry H. Kramer, “Oakbank, ” Wag?in 17 1 

Charles H. Cardwell, Neman’s Lake 16 5 

J. W. Cohen and V. E. Gibbs, “Wildwood,” Moulyinning .. 16 8 

Henry T. Salathiel, “Fairflelds,” Yealering 15 1 

Thomas Skinner, ^’Athclstone,” Carbarup .. .. 15 4 
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Distinction — 

Charles Mott, * ‘ Gleiialbyii, ’ ’ Moulyinniiig 
Joseph O^Neill, Tambellup .. 

Ernest A. Mouritz, Gnowangerup . . 

Leslie G. Micheal, ‘^Hillcotte,’'- Bound Hill 
Hosken Bros., Dorakin, Wickepin . . 

David G. Sloan, ^^Oaklaiids, Williams . . 

State Experiment Farm, Chapman . . . . • 

Ernest W. Watts, ‘‘Westwood,^’ Wandering 
Bertram J. Forbes, White Bocks,’* Bullock Hills 
Arthur J. Hunt, White Gums,” Mount Barker 
James Boucher, "Gurnbower, ” Dumbleyung .. 
Staniforth Smith, ^^Culicup, ” Kulikup .. 

Edward W. Bosenberg, ‘^Sheoak Top,” Wagin .. 


Adjusted Value 
per head, 
s. d. 

18 S 
15 4 
17 d 

19 8 
15 9 

15 4 

16 3 
19 7 
16 4 

16 9 
19 2 

17 1 
15 S 


Certificate of Merit — 

Sydney A. Williss, “Eatondale, ” Mt. Barker .. .. .. 11 5 

Bobinson Bros., “Woodillon, ” Babakin .. .. 13 9 

Boland A. Bitson, “Daneholm, ” Boyup Brool .. .. 14 4 

Mallet & Bielby, Meenaar . . . . . . . . . . 14 3 

John A. Knight, “Bocklands, ” (’orrigin .. .. .. 12 3 

John D. Hammond, * ‘ Cuttening, ” Kellerberrin .. .. 13 3 

Harry J. Broome, “Whitfield,” Coolakin .. .. 11 10 

Minchin Bros., ‘ ‘ Maisemore, ’ ’ Toodyay . . . . . . . . 12 9 

Cedric W. Sainsbury, “Windy Bidg!(3, ” Lomos .. .. .. 12 6 

Fordham Bros., “Glendale,” Calcarra .. .. .. .. 13 9 

Alwyn W. Wagner, “Tottenup,” Boyup Brook .. .. 14 0 

Hughes Bros., “Strathmore,” Mimiivale 13 10 

Martin Sugg, “Dingo Dell,” Kukcrin .. .. .. .. 13 0 

Samuel H. Budduek, * ^ K\ Cala, ’ ’ Coorow . . . . 14 1 

Samuel B. Budduek, “Koobabbic, ” Coorow .. .. .. 14 9 

John A, Brown, “Baith,” Yaiidaiiooka .. .. . U I 

Jacob McDougall, “Allendale,” Datatine .. 14 S 

Leslie M. Baikie, “Telpyn,” Qnaivading. .. .. .. 13 11 

C. & A. H. Smith, “ Sininysidc, ’ ’ Bruce Rock .. .. 116 

Thomas P. Scanlon, “Hilltop,” Wagin .. .. .. 13 3 

.lames Cuniow, “The .Angle,” Bulading .. .. .. 12 10 

Alfred J. Abbott, “ ( ’armoniiig, * ’ Weilgecarriip .. .. 12 8 

G. F. Marsh, “GeloVnne, ” West Brookton .. .. 13 3 

Harold E. Jeffries, “Campsie, ’’ Wagin .. .. .. .. 12 8 

Milo B. Keally, Woodanilling .. .. .. .. 14 9 

William J. Wunnenberg, “Range View,” Darkan .. .. 14 3 

William J. Henderson, “Glendale,” Scott’s Brook .. .. 13 3 

Colin H. Norman, “Romilly, ” West Dale .. .. 13 6 

Sarah A. Gibbs (Mrs.), Boolading, Darkan .. 14 10 

W. & ?}. M. Marsh, “Marshalands,” Pingeily .. .. 14 3 

Glen V. Mitchell, “Bickley Park,” Doniiybrook .. 14 0 

Bruce H. Hobart, “Fairview, ” Coyrccup 13 5 

John P. Bamm, “Rock Hill,” Woodanilling .. .. 14 0 

,T. MacCallum Smith, “Homebush Stud Farm,” Cookernup .. 14 8 


Awards not yet available (Clips awaiting sale) — 

Bussell G. Bennett, “Goodworth,” Dumbleyung. 
Tayler Bros., “Wandin Hill,” Yuna. 

Bertram Torrie, ” Baith,” Kulikup. 
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HORTICULTURAL NOTES* 

PRODUCTION AND EXPORT. 

Geo W. WiokenSj Superintendent of Horticulture. 

Owing to a light apple ero]) the quantity of fruit shipped from Western 
Australia for year ending ilOth June, 1930, was less even than in the pre^’ious light 
season of 1927-28, and in fact was the smallest since the season of 1920-21. 


The principal kinds of fruit exported from Western Australia are api>]es, 
gi’apes, pears and oranges, ranging in quantities in that order, but apples com- 
prise by far the major portion of the total shipments, and a light apple crop means 
a small export, as shown by the following table; — 


Year. 

Apple Crop. 

Total quantity all kinds 
of fruit exported. 


cases. 

cases. 

1927 

901,464 

. 564,412 

1928 

409,058 

235,498 

1929 

1,122,173 

737,676 

1930 

380,000 estimated) ... 

227,820 


The area under all kinds of fruit and production for season 1928-29 (latest 
figures available) and the (luantities exported during the year ended 80th June, 
1980, are as follow: — 


FRUIT PRODUCTION AND ACREAGE FOR SEASON 1928-29. 




Area. 


Yield. 

Kinds of Fruit. 

Unproductive. 

Productive. 

Total. 


acres. 

acres. 

acres. 

bushels. 

Oranqcs 

472 

2,459 

2,931 

226,681 

Mandarins 

19 

166 

185 

16,373 

Lemons 

62 

460 

528 

58,108 

Other Citrus Fruits 

8 

18 

26 

3,823 

Apples 

2,899 

146 

7,569 

10,468 

1,122,713 

Pears 

941 

1,087 

• 98,544 

Peaches 

161 

622 

783 

42,348 

Apricots 

171 

5.33 

704 

33,073 

Nectarines 

54 

148 

202 

9, .540 

Plums 

265 

687 

952 

51,694 

Quinces 

25 

88 

113 

8,438 

Fl^s 

73 

311 

384 

34,919 

Rananas and Plantains 

8 

11 

19 

563 

All other Fruit Trees J 

77 

225 

302 

Value. 

£0,081 

Quarts 

41,812 

Strawberries ... % | 


37 

37 

All other small fruits 


14 

14 

Value 

£218 

. ' 1 

4,440 

14,295 

I 18,735 


! 

Grape Vines. 

Table Grapes j 


1,037 


cwts. 

56,226 

Wine Grapes 


1,210 


47,569 

Drylnjt Grapes 


2,324 


158,261 

Grape Vin^a i 

372 



i 

372 [ 

^ 4.571 

4,943 

262,056 
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FRUIT DRIED FROHiTHE 1928-21 SEASON’S CROP. 


Raisins, Table Clusters. | 

Lexias. 

1 Sultanas. 

Currants. 

Total. 

cwts. 

rvvtr,. 

c.wts. 

cwts. 

owts. 

342 

7,782 

3,722 

25,810 

37,656 


E.Xl'ORT OK FHUSH FRUIT FROM WESTERN AUSTRALIA FOR YEAR ENDlNi; :iOTH JUNE, 193u. 


Destination. 

Apples. 


1 ! 
1 ! 

Nectarines. 

C 

c; 

1 

Plums. 

1 - 

las 

C 

i 

u 

c 

3 

0 

T*»inatoes. 

Quinces. 



eases. 

eases. 

eases. 

eas«!s. 

cast's. 

eases. 

(!ases. 

cases. 

cases. 

eases. 

eases. 

case.s. 

London 

21.067 

13.781} 

11,168 

3 




402 



9 

13 

Hull 

1.193 


1.50 










Soiithanipton ... 

2,049 

... 

100 










Liverpool 

2,242 

80 

82 










Colombo 

.-..004 


19,785 





310 





Durban 

200 












New Zealand ... 








200 





Honn Konj? . . . 








.50 





Dunkirk 

20 

... 









... 


HamburR 

.')9,l82i 

7.5834 

iiVn 










Rotterdam 

249 


50 










Stockholm 

39,0.')4 

'205 











Bomliay 

rK)4 


21.5 










Port Sabi 

0,553 


83 










Rangoon 

300 


300 










Batavia 

2,683 

”237 

2,383 


”20 

‘*87 


341 

'j’o 




Sourabaya 

3,410 

100 

1,942 


24 

81 


124 



5 


Singapore 

14,194 

4444 

6,593 

'17 

197 

210 

- 

793 

”07 

”31 



Total ... 

159,2144 

22,491 i 

43,0.52 

20 

241 

1 378 

1 


2.280 

77 

31 

21 

13 


(Jrand ToLiI 227.H20'I cases. 


COSTS INCURRED IN CO-OPERATIVE EFFORT TO 
CONTROL FRUIT FLY. 

('has, Simmons, Orchard Inspector. 

Followiiij’f on the account of the operations of Coniniunity Ilailiii.^: carried out 
by the Gosnells District Association, published in the September issue ot* this 
Journal for 1929, the follo\vin«»: extracts from the Ualance Sheets adopted by the 
Gosnells District Growers’ Association, and the record books ot‘ th(‘ men who 
baited the orchards may be of use and interest to other circles of fruitiii'owers. 

The particulars ]mbli.?hed in the ‘‘Journal of Agriculture” last year show how 
the scheme is worloed, particularly with re«:ard to the manner of kee{>in<>' records 
of the work, the supervision of the men employed and the number of trees that a 
man travelling from orchard to orchard can deal with in a day’s work. The pre- 
sent article deals more witli the cost of baiting, leaving the fruitgrower to judge 
ns to the merits of the scheme by comparison with his individual costs and results. 

In 1927-28 ( M.addingtou-Go.snells area) during 16 rounds- 29, 0S6 trees were 
foliage baited at a cost of £76 5s. 9d. or .595 of a penny ])er tree each time th« 
tree was foliage baited. 
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In 1928-29 (Maddington, Gosnells and Kelmscott area) during 18 rounds 
126,918 trees were foliage baited at a cost of £201 lOs. 8d. or .4 of a penny per 
tree each time the tree was foliage baited. 

In 1929-30 (Maddington, Gosnells, Kelmscott and Armadale area) 238,197 
trees were foliage baited at a cost of £377 19s. Id. or .38 of a penny per tree each 
time the tree was foliage baited. 

In order to make clear what is meant by the cost of .38 of a penny per tree 
each time the tree was foliage baited it is necessary to explain that each tree 
must be foliage baited every seventh day during the period commencing when 
the fruit is half grown until it has ripened. Thus, some trees may be foliage 
baited say 8 times, whilst others may require to be baited 20 times or even more. 
The cost given, .38 of a penny per tree, does not mean, therefore, the average cost 
0)f foliage baiting one tree throughout the season, but the average cost of one 
“baiting^* per tree each time the trees were foliage baited on the round. 

There was a considerable difference in the numbet of times it was necessary 
to foliage bait each tree. This fact is brought out by the following figures which 
have been compiled from the record book carried by the operator: — 




No. of 

Number of foliage bait- 

Visits. 

Orchard. 


trees. 

ings during season. 


No. 1 


1,000 

8,236 

22 

2 


1,000 

6,229 

23 

3 


750 

2,658 

22 

4 


700 

6,676 

24 

5 


660 

5,625 

24 

6 


650 

2,647 

23 

7 


150 

784 

23 

8 


100 

681 

24 

9 


50 

356 

24 

10 


25 

272 

23 

11 


25 

468 

24 

12 


12 

137 

24 


It will be seen from the above that there were 12 orchards containing 5,112 
trees, and that the number of ^‘foliage baitings’’ given during the season amounted 
to 33,669 so that on the average each tree received 6.586 baitings. This, however, 
does not represent the true position for there was a considerable variation between 
orchards. This is brought out by the following instances. In one orchard of 
1,600 trees the number of baitings was 8,236 or 8 per tree, whilst in another orchard 
with the same number of trees the number of baitings was 5,229 or 5 per tree. 
!^wo other comparable instances in the ease of smaller orchards are even more 
stxildng—in the case of 25 trees, during the 24 visits paid by the operator during 
the season (18th October, 1929, to 18th April, 1930) there wye 468 batings, or 
ah average of nearly 19 baitings per tree; in the other orchard, also of 25 trees, 
there were 272 baitings, or on the average nearly 11 per tree. 

. The explanation of the disparity in the number of trees foliage baited in 
orchards of equal aj’ea is that in the orchards of mixed citrus, stone and pip fruits, 
toother with figs, persimmons, etc., a greater proportion of the trees require to 
be tr^ted than iii an orchard almost wholly planted to one variety. 
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Following’ oil the success in Fruit Fly control by Comiiiunity ibiiuge baiting 
in the Gosnells, Maddinglon and Kelmscott areas, the Armadale Fruitgrowers' 
Association requested that the scheme be extended to their district. On making 
a canvas of the town of Armadale, and the adjacent orchards, the owners of both 
commercial and non-conimei‘('ial i)ro]>ei*ties, readily aeiiuiesced, and the result was 
that out of })‘J small and large orchards within a radius of tw(» miles of the Post 
Office, 91 joined up. The season's work was — 

ARMADALE, 1929-30. 

Area— 91 orchards within two miles of Armadale Post Office. 

Visits — 24 — one man employed 113 days. 

Total number of trees foliage baited — 91,928. 

Average number of trees foliage baited per visit — 3,830. 

Average number of orchards visited tier round — 86. 

Total cost — £147 14s. 8d., being — 

Labour £102 1 6 

Bait 45 13 2 

Average cost per tree ]>er foliage baiting — .386 of a penny, 
being — 

Labour . . 267 pence 

Bait 119 pence 

One gallon of concentrated bait was used to every 713 trees. 

1,032 dilute gallons of bait were used on 91,928 trees, or 1 
gallon to every 89 trees. 


For the purpose of ascertaining the cost of foliage baiting the different \’ari- 
eticb of fruit trees, the season from October, 1929, to April, 1930, was divided 
into three sections — 

FIRST SECTION — ^18th October to 18th December — 8 weeks— 8 visits. 


No. of foliage baitings applied 32,512 

Orchards visited 705 

Gallons of bait used 48 

Days worked 43 


Wages . . . . . . . • . • • • • £38 14 0 

Cost of bait 19 4 0 


Total Cost £57 18 0 


• Cost per foliage baiting 42 of a penny 

Cost for each tree from 18th October to 18th 

December . . . . . . • • - . 3.36 pence 


The trees foliage baited during this period were late Valencia oranges, lemons, 
early peaches, loquats and early apricots. 
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SECOND SECTION — 18th December to 18th February — 0 weeks — 8 visits. 

No. of foliage baitings applied 

35,250 

Orchards visited 

721 

Gallons of bait used . . 

48 

Days worked 

40 

Wages 

£36 0 0 

Cost of bait 

19 4 0 

Total Cost 

£55 4 0 

Cost per foliage baiting . . 

376 of a penny 

Cost of foliage baiting each tree 

from 18th 

December to 18th February 

3.008 pence 

The trees foliage baited during this period were mid-season ix'aches, apricots, 
Japanese plums, Bartlett pears, lemons and early figs. 

THIRD SECTION - 18th February 

to iSth April — 8 weeks — 8 visits. 

No. of foliage baitings applied . 

24,160 

Orchards visited 

OSO 

Gallons of bait used 

21 

Days worked 

30 

Wages 

,f27 0 (J 

Cost of bait 

8 12 8 

Total Cost 

£35 12 S 


Cost per foliage baiting . . . . . . .853 of ti penny 

Cost of foliage baiting each tree i’rom 18th 

February to 18th April 2.82 pence 


The trees foliage baited during this period were late peacl\es, pears, apples, 
persimmons, plums, navel oranges and tigs. 

The clean crop of fruit at Armadale is the justitication of the expense incur- 
red. The commercial growers at Armadale state that for the first time for many 
years they were able to market their midseason and late fruits free from fruit 
fly, and in some instances, the first time for years, were able to sell any of the 
late fruits. Community foliage baiting is not wholly responsible for that improve- 
ment: the picking up of fallen fruit was also very well attended to, and the very 
hot weather during the early part of the summer probably checked the usual 
rapid increase of fruit fly. 

During February when Klberta peaches, late nectarines and Bartlett pears 
were being })icked, it required a very thorough search to find any infected fruits, 
and it was well into March before any increase of fruit fly was noticeable. 

The fruitgrowers of Armadale are best able to testify to the success of the 
scheme in their district, both with regard to economy and control of the pest, 
and they have expressed themselves as entirely satisfied. 
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AN OUTBREAK OF MILDEW" (so-called ^LUE 

MOULD") OF TOBACCO IN WESTERN AUSTRALIA. 

H. A. Pittman, B.Sc.Agr., 

Plant Pathologist. 

The disease known as ‘ downy mildew,’’ or, more frequently, “blue niould’^ of 
tobaeeo is the most disastrous disease with which the Aiisti'alian tobacco-grower 
has to contend. The extremely serious nature of the trouble under Luouralde con- 
ditions may pcM’haps be best realised from the following (]Uotations. 

In the “Report from the Select Committee on the Tobacco-growing Industry 
in Australia,” 19*29-30, (8), occurs the statement: “The growers have hitherto 
proved unable to deal with the blue mould disease, which in may cases wipes oat 
the t()ba<'( 0 of a whole district two out of three seasons.” Adam (1), writing in 
the Victorian Journal of Agi’iculture Lm July, 3925, stated, “Fre<iuently a tobacco 
seed-bed, (containing thousands of plants in a condition ready for planting out, is 
ravaged to siuh an extent that every plant is affected. Growers, in the ])ast, by 
cultivating a large number of seed-beds in different parts, especially in the hills, 
sought to avoid disease in some beds, and usually from these sufficient plants could 
be obtained for planting-out puri)oses. A more serious problem has arisen lately 
in that the dis(‘ase is not confined to the. seed-bed, and (]uite large areas of ]danted- 
out tobacco in various stages of maturity have been ruined by it.” 

Prior to the occurrence of the present outbreak in the South-west of tlii> State 
the disease had b(‘en I’ej sorted from all the mainland States of the Commonwealth 
with the exception of Western Australia. On the I4th August, 1930, to))acco seed- 
lings copiously laden with the fniiting bodies of the “downy mildew” (Perunnspora 
sp.) were received from Manjimiip, this constituting the first record of the di.sease 
for this Slate. A hurried visit to the district by Mr. A. R. C. Clifton, who is in 
charge of the tobacco investigations in this State, and the writer, revealed that the 
disease had apparently been jnesent in a mild form unrecognised for several years. 
A considerable number of very forward plants were affected in the earliest sown 
seed-bed.s, infection having presumably taken place from some diseased tobacco 
suckers which were found over-wintering in a field nearby. In view of the recently- 
reported proof of seed- transmission by Angell (2), it is not difficult to realise hoW 
infection may have been brought to this State in the first place. Stejis are being 
taken to have the importation of tobacco seed to this State prohibited (*xoet>t foil 
Departmental purposes, and further to prevent the sale or distribution of locally- 
grown tobacco seed within the State, unless it has b(^en first disinfected in absolute 
alcohol by officers of this Depariment to destroy any infection possibly being 
carried by the seed. The local tobacco-growing industry is still in a condition of 
extreme infancy and it is worth while taking any reasonable precautions, no matter 
how severe, to ]>revent if possible the widespread distribution of the disease within 
the State. 


CHARACTERISTICS OF THE DISEASE. 

As shown by Darnell-Smith (4), a tobacco seedling may be infected in the 
very earliest stages, i.e., when it has not yet developed its first true leaves, but is 
still in the “cotyledon” or “seed leaf” condition. From that time onwards, right 
throughout its life, it may fall a prey to the disease whenever the weather eondi- 
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tions become suitable to the development of the fungus and the plant happens to 
be in a susceptible condition. 

In actual practice “downy mildew” or “blue mould” of tobacco is, in most in- 
stances, very largely a seed-bed disease, although — as shown above — ^it may at times 
cause very severe losses after the seedlings have been planted out. The causal 
fungus {Peronospora sp.) is a member of the rather primitive group of fungi 
known as the Feronosporales, to which also belongs Phytophtora infestans, the 
cause of “Irish Blight” of the potato. All these fungi require abundance of mois- 
ture for their best development, and so it is only under the abnormally moist 
atmospheric conditions of the seed-bed that the disease is likely to be of much 
consequence in Western Australia. The “downy mildew” of tobacco appears to 
require very similar conditions to those required by “Irish Blight” for its rapid 
and serious development, namely, warm, muggy conditions during the day and 
rather cold air temperatures at night, or fairly rapid alternations of muggy and 
cold weather. As, therefore, the climatic conditions in the South-western area of 
this State are only very occasionally favourable to “Irish Blight,” it would seem 
reasonable to suppose the same would apply to “downy mildew^’ of tobacco once 
the seedlings had been planted out. If Western Australian growers can manage 
to get their seedlings through the seed-bed stage they should experience very little 
trouble with the disease in the field under normal climatic conditions. 

SYMPTOMS SHOWN BY DISEASED PLANTS. 

The most characteristic feature of affected plants is the devolo])ment of a 
dense, white or greyish down on the underneath portions of the diseased leaves. 
This downy substance is really composed of the fmiting-branches of the fungus 
loaded with the microscopic lemon-shaped or oval seed-bodies or spores. Under 
the microscope the fruiting structures {conidiophores} bear a rather striking re- 
semblance to a dead, but still standing, karri tree, the spores Ijeiug produced singly 
at the extremities of the many-forked branches. Under a strong hand-lens the 
mildew appears like a mass of densely tangled whitish scrub (Fig. lb.). (The ap- 
pellation “blue mould” was given to the disease on account of a very faint violet 
tint occasionally distinguishable in the fungal down, but the name does not seem 
to me at all appropriate, as, so far as my observation goes, the least conspicuous 
feature of the fungus is its supposed blueness. The name has the further dis- 
advantage of immediately calling to mind the 'well-known “blue moulds” of fruit 
and other edible products commonly caused by species of Peuicilliiim, to which the 
Peronospnrn of tobacco has only a distant relationship.) 

Looked at from above, affected leaves show no evidence of the “downy mildew” 
itself, but the diseased plants can usually be picked out by the occurrence of ir- 
regular yellow blotches on the leaves, or by the drying-out and shrivelling-up of 
the diseased areas (Fig. la). Affected leaves are often a more or less uniform 
pale yellow in colour when looked at from above. Under conditions very favour- 
able to the fungus the whole plant may soon wither up and completely collapse, 
but, should unfavourable conditions for the fungus ensue before this occurs, the 
plant may recover more Or less completely until conditions are once again favour- 
able for the further development of the parasite, when the disease may make 
further headway until perhaps checked yet again by unfavourable conditions. 
Damell[-Smith (4) records that a plant once infected is always a potential source 
of infection, “for esuunple, an infected plant kept in an isolated bush house pro- 
duced a crop of spores in November, another crop in the following March,, and a 
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third crop in the following November.” On the occurrence of the present out- 
break it was found that infection of the seedlings had almost certainly been brought 
about by the blowing of conidia (spores) from over-wintering diseased plants. 



Fig 1. a. {hft). A yomig tobacco plant infected with 
“ downy mildew ” (“ blue moidd ”). Note the shrivelling of 
the leaves indicated by the arrows. 

b. {right). Portion of the underneath side of a young leaf 
infected with “ downy mildew ” (“ blue mould ”). Note the 
whitish, downy, growth of the fruiting-bodies of the causal 
fungus, Peronoapora sp, (Magnified). After A". 6'. Wales 
Dept, of Agriculture. 

These old plants on being’ examined were found in a number of cases to have several 
dead brown areas on a number of the bottom leaves. On the underneath surfaces 
of the dead tissues were found large numbers of the typical Peronospora conidio- 
phores. 



Fig. 2. — Adult tobacco leaf showing holes in 
places previously attacked by “ downy mildew ” 
(“ blue mould *’) due to Permospora sp. After N. S. 
Wales Dept, of Agriculture. 


In addition to occurring on the cultivated tobacco, “downy mildew” or “blue 
mould” has been also recorded on a species of native tobacco {Nicotiana duaveo- 
Iftns) (1,4). Damell-Smith (4) reports that a Nicotiana closely related to N. 
mmeolen^ obtained from Lord Howe Island was found to be liable to infection. 
Solanum pseudo-capsicum (Jerusalem Cherry) and Solanum sodomaeum (Apple 
of Sodoni) gave negative results (4). 
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LIFE HISTORY OF THE FUNGUS. 

In spite of the fact tbaf “blue mould^^ has long been a serious disease in the 
Eastern States and that numerous short articles on the disease have appeared 
from time to time in the various Agiicultural Journals and elsewhere, there has 
apparently never been any very intensive laboratory study made of the disease^ 
and 90 there are many points on which our knowledge is surprisinglj’^ meagre. 

For instance, it is known that the fungus responsible for the disease may 
produce thick-walled resting spores in the dead tissues known as oospores (1), 
which may retain their vitality for long periods, but in what numbers they are 
normally produced or just how important may be their role in nature in carrying 
the disease over from season to season is unknown. 

Another rather surprising feature is that thei*e is very little exact data as 
to the particular climatic conditions under which ei>idemics of the disease occur. 
In this connection Damell-Smith (5) states, “It makes its appearance particularly 
when the rainfall is excessive” and “a particular lelfjtionship must exist between 
the weather, the plant attacked, and the fungus before the latter can establisli 
itself and spread with rapidity.” dust what this relationshi]) is, is not stated. 
Adam (1) in 1925 wrote, “There is a close connection between cliinati<‘ conditions 
and the incidence of ‘blue mould’ disease. Data in' respect of temperature, 
humidity, and rainfall have been collected at Wahgunyah Expeidment Fnnn and 

at Buffalo River This data, w’itli notes on the disease obtained from 

yeoi* to year, will acquire more interest with the ])assage of time, but nothing 
useful can be gained from their presentation here.” Mr. Tem])](' A. J. Rmitli, 
Tobacco Expert of the Victorian Department of Agrieulturo, writing on “blue 
mould’^ in 1911, stated: “It is worse in or after wet seasons when the first wannth 
of spring is felt. (Rusty seasons for wheat are generally bad for blue u\ould.)” ((U. 

I'ottidiu of the “blue mould” fungus apparently only remain viable for a few 
days. Adam (1), for example, states, “From its structure the oospore, or resting 
spore, is able to retain its vitality for (juitc long periods. In this regard it is 
distinct from the short-lived conidia, or summer spores, previously mentioned as 
constituting part of the familiar violet downy patches cliaracteristic of the dis- 
ease.” 

Ill connection with the phenomena of infection Darnell-Smith (4) writes — 
“It has been observed (in numerous infection experiments carried out with the 
spores of blue mould) : — 

1. That the spores germinate, under suitable conditions, within twenty-four 

hours. 

2. That they produce a strong gem tube which entei’s by the leaf pores. 

8. That, having entered the leaf, a large number of hyphae are produced 

in the tissues. 

4. That, within eight or nine days, a fresh crop of spores may be produced 
from the infected leaf. 

'). That a tobacco plant in its vei*y youngest stages may become infected 
with ^blue mould.^” 

Angell (8) implies in the following statement that under normal conditions 
the conidia live, aj; the most, only a few days, “ , . . we have found that . . . under 
certain conditions of temperature and humidity the detached conidia of the blue 
mould fungus may remain viable for, and germinate after, 54 hours or more . . . .” 
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1 lie same writer l.iirtht*r states (U) that in (*citain experiments “the usual 
pei iu.l of seven days required for infeethjii was in this ease, as well as in others 
wliicdj have eome under our notiee, reduced to four days, this being apparently 
<Iiie to tlie very favourable (Conditions of temperature (23deg. C.) (equalling 
7.>.4deu'. F.) and humidity under which the seedlings were kept and more especi- 
ally perhaps to their extreme susceptibility at that age.” “The seedlings used had 
germinated live to seven days before the ex|>erimont was carried out ... 

It would seem then that tlie optimum temperature for infection by the “downy 
inildeAv” lies somewhere in the vicinity of 7‘ldeg. F. 

On the other hand, in “The Farmers’ Handbook,” otli edition, published in 
f>y the New South Wales Hepartinent of Agiiculture, it is statcfl, “Experi- 
ments <M)nilucted by the (lepaitnumt during tlie last few years indicate that if the 
tenij>erature of the seedlings is not allowed to fall below 45(leg. F. and the sur- 
roundiiiu' air is not allowed to b(‘conie humid, lilue mould does not make its appear- 
ance*. *’ 

e may iMinclnde then that tlie conditions favouring the most rapid develop- 
ment and sjiread of the “downy mildew’^ or “bine mould” disease of tobacco are 
wann, muggy conditions during the day with low tciii])eratures at night, or else 
wane, muggy periods alternating with cold ones. These conditions are similar 
tf: tli'^'^e r((juir(‘tl for cjiideniics of “Irish blight” in ])Otato(^s and various other 
“downy mildew” diseases of plants. 


CONTROL MEASURES. 

Determined efforts have bemi made to wipe out the “downy mildew” or “blue 
mould” fungus at the site of the present outbreak, but the suc(*ess or otherwise of 
the measures taken can only beeome obvious as time goes on. In the event of it, 
piovinu' inqiossible to completely eradicate the fungus, growers will have to make 
rigorous efforts to kcMq) the disease to th(‘ lowest ])ossible liniil.s, or, in other words, 
to “control” it. 

In this connection no single mea.sure can be relied on for sn(*c(‘ss. IVnitrol of 
simh a serious |)est as the “blue mould” can only be achieved by the intelligent 
combination of a sen(‘.s of interdependent jiractices. Thesi* may i>c stated as fol- 
lows : - 


I. At the conclusion of tb,,* bai-vesting operations tor the season, i.e., when 
all the !-eed or leaf has be(m gathered, every tobacco |>la.n't on the proi)erty should 
be destroyed, in order to prevent carrying the fungus over from year to year on 
over-wnntering plants. The best method of destniction wxmld be to pull up the 
remains of the plants by the roots and burn them, l)ut, if the same field is not to 
be used again for several years for tobacco-growing, there would be no objection 
to ploughing the plants under, provided that a mouldboard ])!(vugh whicli will com- 
pletely bury the tissues is used and that auy suckei*s which may happen to grow 
up are systematically destroyed as soon as noticeable above the ground. Tobacco 
giwers should regard tobacco plants growing on their properties at any other 
times than w’hen being deliberately growm for seed or leaf as their wmrst jiossible 
enemies, from the point of view of insect and disease dissemination. 

II. If possible, tobacc^o should not be growm more fi-eciueiitly than, say, once 
in three years on the sanve paddocks, a.s the fungus, in tlie resting-spore {oospore) 
stage, <:*an apparently remain alive iu the soil for a long period. 
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III. All seed sown should be treated before sowing in absolute alcohol for 
live minutes to destroy any infection possibly being carried by the seed. The 
department has undertaken to treat all tobacco seed at cost price and steps ora 
being taken under the Plant Diseases Act, 1014-26, to have the sale or distribution 
of tobacco seed within the State prohibitedf unless and until the seed has first 
been disinfected by officers of this department. Under the same Act steps are also 
being taken to have the importation of tobacco seed from other States or overseets 
prohibited except for departmental purposes. Disinfection of the seed in absolute 
alcohol has recently been shown by Angell (2) to be very effective, and this treat- 
ment must be considered henceforth a routine practice in tobacco culture. (De- 
partmental experiments have shown that the germination of the seed is not detri- 
mentally affected by as long an immersion as six and one half minutes in absolute 
alcohol, if the seed is spread out thinly and dried on clean blotting paper, and by 
evaporation of the alcohol, as quickly as possible following treatment.) 

IV. After the seedbeds have been completely made up ready for planting 
they should be sterilized by the use of steam at 100 lbs. pressure for half an hour 
by means of the “inverted pan^^ system, or by the' use of a strong wood fire on 
the site of the seedbed for at least four hours, or by watering with formalin at 
the rate of one gallon of formalin to fifty gallons of water, using half to one and 
a half gallons of solution to every square foot of soil. If using the formalin method 
the glass frames, or linen or hessian covers, should be put on the beds for two 
days following treatment, then removed and the beds allowed to air for at least 
10 days before sowing the seed. The glass frames or other covers for the beds 
should be steamed, or watered with, or dipped in, the formalin solution, at the 
same time as the seed-beds are being disinfected. When stirring the beds to let out 
the formalin fumes, after the first two days, or to make a suitable surface on the 
bed to receive the seed, at the completion of the treatment, use a rake or shovel 
previously sterilized with steam, fire or formalin. 


V. Remembering that the “downy mildew^’ or “blue mould” is greatly en- 
couraged by abundance of moisture, every precaution should be taken to keep 
the surface of the seed-bed as dry as ]>ossible after the seeds haxe germinated. 
Every effort should be made to reduce the surface waterings to an absolute 
minimum or even to eliminate them altogether. This may be done by making the 
soil very firm during the pj’eparation of the seed-bed so that water will readily 
flow to the roots by capillarity, or by watering, as in the “Marks” system (8), 
from a trough running along the back of the seed-bed with perforated i^ipes at 
right angles carrying the water several inches below the surface of the soil. 
Another good method of watering is to have agricultural drain tiles placed up- 
right at intervals through the seed-bed, so that the water may be poured down into 
the sub-surface layers of the bed without directly wetting the surface or the leaves 
of the seedlings. Seed-beds should have a pronounced slope from the back to 
the front and should be so built as to lie broadside-on to the morning sun.^ ^ As 
soon as the seeds have germinated they could be lightly covered with sterilized 
white sand, and a little of the sterilized sand could be sprinkled on the bed from 
time to time as the seedlings grow older. The sand may be sterilized by heating 
in shallow tins in an oven for several hours, and it could then be stored in steri- 
liz^ kerosene tins unt^ required. 


The glass frames, or the linen or hessian covers to the seed-beds, should be 
removed every bright, dry, sunny day so as to cause hardening-up of “fee seedlings 
and "prevent the steamy conditions so favourable to the “downy mildew.”' 

W. If possible some souroe of beat sbould be provided for tbe se^-beds at 
nigbt, and dunng c6ld days, so as to prevent the temperatures dropping below 
45deg. y., as the development of the fruiling-bodies of the fungus (and eonse- 
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quently its rapid spread) seems to be greatly favoured by low temperatures fol- 
lowing waim, muggy conditions just previously. Some growers make use of a 
fire with a straight-through or return flue beneath the bed to keep up the tem- 
peratures, while others have used a kerosene or petrol lamp outside one end of 
the bed to heat a pipe running through the frames above the seedlings. This 
would seem to be the best type, as tending to lower the humidity of the air above 
the bed quite considerably, but care must be taken to see that the apparatus 
cannot get too hot. Moreover, if this method is used, the covers to the seed-beds 
must be erected considerably further above the surface of the beds than is com- 
mon practice at the present time. 

VII. Seed-beds should be made long and narrow and not short and broad. 
About a yard wide should be ample. This type of construction greatly facili- 
tates the w^ork of weeding, transplanting, etc., and there is not nearly so much 
chance of spreading infection mechanically during insjjiectifvn of llie seedlings. 

VIII. Seedlings should be lightly dusted on the underneath sides of the* 
leaves with a recognised copper carbonate-sulphur dust in the event of any in- 
fection developing. This can be fairly readily applied by the use of a ^^sulphur 
bellows^’ provided with a straight nozzle. The Udlows should be held several inches 
above the seed-bed at the handles and pointed forward and slightly down, so 
that a cloud of dust will hit ‘the earth at a very acute angle and in glancing off 
and rising will come in contact with the bottom sides of the leaves. Moderation 
must be used in the application of the dust, and care must be taken to remove 
the frames whenever the sunlight becomes very hot following the treatment, or 
considerable ‘^sulphur scorching” of the foliage may result. 

IX. Seed-beds should be planted as late as possible in the spring, as the 
lower the atmospheric humidity during the growth of the seedlings and follow- 
ing transplanting the less is the danger of loss fi-oin ‘‘downy mildew'.” (’Con- 
siderably more seedlings should be raised than are actually required for plant- 
ing out, and a succession of sowings in different seed-beds at weekly or fort- 
nightly intervals may be of considerable value in ensuring thnt some at least 
will come through to planting-out time unscathed. 

X. In the event of ‘‘downy mildew” breaking out in the field the plants 
should be sprayed with Bordeaux Mixture 3-3-50 plus "/^Ib. calcium caseinate 
to every 50 gallons of spray, taking great care to see that the boito}n sides of 
the leaves are thoroughly sprayed. (Preparation of Bordeaux Mixture was de- 
scribed on page 259 and subsequent pages of the June issue of the “Journal” 
for 1930.) Instead of spraying, the plants could he dusted with a recognised 
copper carbonate-sulphur or copper sulphate-limo dust, although after planting 
out spraying will be found more effective than dusting. 

XI. Should any plants in the seed-beds become alTected with “downy mildew,” 
they, and the immediately-surrounding plants, should be destroyed before re- 
moving from the bed by watering with a little strong blucstone solution made up 
at the rate of 1 lb. to I gallon of water. After the plants are dead, or thoroughly 
wet with the bluestone on the bottom sides of the leaves, they should be removed: 
and burned. 

Xn. All precautions should he taken to keep down insect pests, as these 
are very liable to carry infection into the bed from neighbouring farms or from 
plant to plant in the b^s. Angell (3) has recently shown that the “potato moth” 
or “tobacco leaf mineF^ (Phthorimaea operculella, Zell.) can readily carry in- 
fection, and the same undoubt^y applies to other insects such as the Lucerne 
Flea {Swpnthurus viridis, Linn.) or the Red-l^ged Earth Mite {Penthaleus 
destructor, Jack.), etc. 
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A space free of all vegetation should be left for several yards arouud the 
tobacco beds as this will act as a good break to the lucerne flea, mite, and other 
similar walking or hopping insects. 

Xlll. Growers should refrain from visiting other growers’ seed-beds, as one 
careless human might conceivably carry considerably greater numbers of spores, 
and for much greater distances, tWn could many insects. 
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CONTAGIOUS ABORTION IN CATTLE. 

A. McKenzie Clark, L.V.Se., Chief Tnspeeior of Stock. 

The subject matter contained herein is prepared with the object of assisting 
those cattle owners whose dairy herds are affected with contagious abortion to 
control the disease and eliminate it from their herds with the least economic 
los.s. The disease is not new to this State but when it occurs the income of the 
dairy farmer is materially reduced by a loss of milk, loss of the calf, and time 
lost is treating affected animals. However, all such loss may be reduced to a 
minimum if the disease is understood by the farmer who, with successful treat- 
ment, prevents its progress, and the consequent sterility which commonly follows 
in the untreated animal. If sterility is avoided the disease is not to be feared 
as second abortion is uncommon. 

For the purpose as stated above I am going to deal with this disease and its 
common sequel®, sterility, in a practical manner. 

Abortion, by which is meant the birth of the calf at any stage of develop- 
ment prior to the natural period of gestation, may occur as the result of accidental 
incidence of external forces or may be due to contagion. I intend . passing over 
tte former as ai\v farmer who experiehces abortion in his herd should in all 
eases act for' safety and treat such cases of contagion as described below. 
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Contagious Abortion . — This may be defined as a disease of the womb result- 
ing in the premature cxj)uIsion of the foetus. It is caused by a specific 
bacillus which gains access to the blood by the digestive tract, and which has 
a predilection for the pregnant womb, and the udder of the non-pregnant cow. 
It sets up an inflammation therein and the result is premature expulsion of the 
undeveloped calf at varying stages prior to normal gestation. The pei'iod when 
abortion most often occurs is between the 3rd and 7th month. The casual 
organisms or bacilli are always present in the ^^Cleansings” and the discharges 
which come away with the imperfectly mature calf (or slink) and afterbirth. 
They are also found in the faeces of young calves from affected mothers. The 
disease, thercforce, is spread by this means, resulting in contamination of the 
pastures, etc. 

Symptoms . — When abortion is about to occur in a cow far gone in calf no 
symptoms sulTicient to attract attention are, as a rule, exhibited. Occasionally 
evidence of uneasiness and attempts to api^arently prepjire for calving may be 
observed, but generally the event occurs with no premonition to the owner. 
However, after parturition the udder becomes swollen, there is relaxing of the 
tail muscles and a discharge is noticed issuing from the vulva. Smearing of the 
buttocks and the tail with a discharge is a common observation. 

Diagnosis . — Diagnosis of the disease is made certain by tln^ Agglutination 
Test which is carried out in a Laboratory. Blood samples should be forwarded 
to the Stock Department for this purpose. This will detect cows of which the 
blood is affected with the bacillus of contagious abortion. 


TREATMENT. 

Vaccines . — Up to the present no preventative vaccine has been produced 
which is efficacious. Therefore the ^^cleaning up’^ of a herd should be carried 
out by methods as set out below: — 

1. When a cow aborts isolate her immediately, and keep isolated for four 
weeks. 

2. Search for the foetus (the aborted iimnature calf) and the afterbirth. 
These should be bunit thoroughly or buried deeply. When burying such 
material care should be taken when filling the hole to first throw in the 
soil removed from the ground surface. 

3. Thoroughly dig up the ground afterwards together with an area of say 
three yards on every side and saturate the surface mth a liberal supply 
of disinfectant. 

4. The cow should be irrigated once daily for several days with the anti- 
septic solution perchloride of mercury (corrosive sublimate) 1 in 5,000; 
thence at weekly intervals if there be any discharge from the vagina. 
Tabloids for this purpose are specially made up and may be procured at 
the druggists. Such tabloids should be thoroughly dissolved. 

5. The bull should be treated by irrigating with perchloride of Tnercury 
1 in 5,000, although such animals have been proved of no potential danger 
unless reacting to the Agglutination test. 
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Method of procedure in treating cows . — For this purpose it is necessary to 
carry out irrigation with a 3ft. length of rubber tubing one-half inch in diameter 
and a small funnel which, if intended to be used with a perchloride of mercury 
solution, must be either of glass or enamelled metal. Other utensils used should 
not be of metal owing to the corrosive action of this drug. Apart from the 



iVR'tliod of cow wiiicli has ahortod. 


destruction of the (container, chemical action takes place which renders the drug 
inert. For the treatment of the bull an ordinary enema syringe with vulcanite 
fittings should be obtained. 

1. Boil for 5 minutes the tube and funnel and then apply to the outside 
of the tube a dressing of salad oil, good lard or vaseline. 

2. Wash the hands and arms thoroughly in hot water to which disnifectant 
has been added. 

3. When irrigating the cow pass the free end of the tube by means of the 
hand gently into the womb, or if the cow be sterile as far as possible into 
the vagina without undue force being used, 

4. Hold the outer end of the tubing with the funnel inserted about six 
inches above the root of the cow^s tail. 

5. Pour the solution as described gently into the funnel and so thoroughly 
irrigate the parts. If the fluid does not flow freely from the tul)e the 
inner end need only be moved gently to and fro to secure a free flow'. 

^ 6. Thoroughly wash down the parts from the root of the tail to the bottom 
of the udder, also inside of the tail with some of the same solution as used 
for litigation. 
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7. The bull should be placed in a crush pen or otherwise made secure. 
Grrasp the prepuce (sheath) by one hand and pass the nozzle of the 
syringe inside the sheath afterwards holding it in position with the same 
hand; with the other hand pump into the sheath a quantity of the solu- 
tion to thoroughly irrigate the parts. 

Disinfection of premises . — Stalls in which affected cows have been housed 
should be disinfected thoroughly with fzal Solution— 1 in 20. 

Sterility . — It is undeniable that careful and proper irrigation of the genital 
passages has generally resulted in the cow holding the bull after the first service. 
Sometimes, however, the trouble has persisted in spite of treatment, but it has 
not infrequently been found that the treatment has not been carried out thoroughly. 



The failure of cows to conceive after contagious abortion may be determined 
as due to the following causes: — 

(a) Metritis or inflammation of the uterus. 

(b) Cervicitis or inflammation of the Cervix. 

(c) Acid solution in the passage. 

The two former are undoubtedly due to neglect in treatment of the cow 
in the correct manner with antiseptics. The result is that a soi)tic ccmdition 
ensues. Such animals should be treated by irrigating with a solution of 1 in 2,500 
of perchloride of mercury. In the latter case, where passage contents are acid, 
an alkaline wash is needed. The treatment necessary is to irrigate the passage 
just before service with a solution composed of 5 ounces of bi-carbonate of soda 
(baking soda) in half a gallon of water. This has often proved successful 
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and is specially recommended when no cases of conta^ous abortion are present 
in the herd and there ia nothing to suggest that the contagion of this disease 
is responsible for the animal’s failure to conceive. 

Improper management of the bull is often the cause of cows failing to 
conceive. It is a bad practice to allow the bull to run at large with the herd. 
Such a practice has a tendency to overwork the bull and he becomes stale. If 
is far better to provide a special enclosure for the bull and bring the cows to 
him when ready and remove them again when properly served. The number 
of cows served during the year at regular intenmls should be from 5Q to 60 for 
each mature bull, whilst young bulls should be used sparingly. Bulls should 
be well fed and kept in good conditions— not overfat. 

The improper use of perchloride of mercury should be avoided when irrigat- 
ing the vagina. At least 48 hours should lapse between the time of irrigation 
and the time of service. 


TOMATO CULTURE IN WESTERN AUSTRALIA 
(Continued)* 

E. T. Morgan, 

Vegetable Inspector. 

Selection of Soil. 

The ideal soil for the production of the tomato crop is a good sandy loam 
which can be easily cultivated, thereby retaining moisture. For the eai’ly crop, 
land with a northerly aspect, which is in a warm situation, is the most suitable. 
Although a sandy loam is desirable, tomatoes are grown on many different classes 
of soil, but where the land is of a clayey nature, drainage must be provided, also 
cultivation must be carried out at the proper time, as tlie working of these soils 
in a wet condition, tends to make the siuTace bake and crack when subjected to 
warm dry weather, and moisture is therefore lost. However, when w'ell and pro- 
perly cultivated much of this type of land is producing good crojis. The rich gully 
land of the hills and the river flats of the South-West are ideal spots for tomato 
culture. The border land of our peaty swamps is excellent for the growing of 
early crops, and the swamps have proved themselves to be ideal for the cultivation 
of the late crop. The Geraldton and Carnarvon districts, with their early seasons, 
are favourite tomato growing areas and the acreage is being increased yearly. 


Drainage. 

Many of our tomato growing localities do not require draining. This is gen- 
erally the case with the border land of our swamps and on sandy loams with a free 
subsoil but where there is excess moisture this prevents aeration, keeps down tem- 
. porature, and retards plant growth. Soil warmth* is greatly increased by proper 
drainage and this is an important feature when dealing with the production of an 
early crop. Also, well drained land is workable earlier than one which is in a sod- 
den eondition.’ 
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Irrigation. 

The eai'ly erop, except in very light porous soils, seldom requires watering 
ns sufficient rain usually falls to see the crop through. Tf the soil dries out, water 
must be applied. Water may be supplied by means of furrows or drains, and 
overhead sprinklers. Overhead sprinkling is the most satisfactory method, and 
where this system is utilised a very even distribution of water is possible. Where 
irngation is practised by means of furrows, great care must be exercised in its ap- 
f)licatio.M, as loo much water is just as detrimental to the growth of the plants as 
is too little. On well graded land, however, watering is satisfactorily done by this 
method. 

Manuring. 

No crop responds moi*e readily to coirect manurial treatment than does the 
lornato. Jn order that plants may develop and mature normally, ten essential 
l)hint foods are necessary'. Fortunately for us, most of these elements are con- 
lained in our agncultural soils and it is generally only necessary to su})ply phos- 
phates, i>otash and nitrogen to ensure good results. These three plant foods must 
he balanced, as it is impossible for an excess of one constituent to make up for the 
lack of anothei*. Each [dant food ingredient has a duty of its own to j)erform. 
Briefly stated, the functions of the main plant foods as stated above are — 


Nitrogen. 

Nitrogen promotes the vegetative growth of the plant. Fjxcess of nitrogen, 
with sufficient moisture, tends to make top growth, often to the detriment of the 
fruiting of the plant. A deficiency of nitrogen is seen in the general stunting of 
the plants and a yellowing of the foliage. The commonest form of nitrogenous 
fertiliser used by growers in this ?:?tate is sulphate of ammonia. It is very 
soluble in water, therefore is quick acting. Nitrogenous manures, judiciously used, 
jnaintains growth at its maximum, without affecting the fruit-bearing qualities. 


Phosphates. 

Phosphates have itiq)oi(aut functions to fulfil, particularly the stimulation of 
root development, whereby a vigorous root system is produced. They also stimu- 
late the llowering system of the plant and hasten ripening. Superphosphate and 
bonedust m-e l,hc most generally used phosphatic fertilisers. 


Potash. 

J^otash is an important constituent for plants which produce mainly carbohy- 
drates, such as starch and sugar. It influences to a great degree the health and 
growth of plants. Plants arc said to be more resistant to disease when well sup- 
plied with potash. Potash improves the carrying as well as the eating qualities of 
the fruit, besides increasing the proportion of marketable produce in the tomato 
crop. Sulphate of potash is the most generally used ])otassic fertiliser in this 
State. 

Fertilising, therefore, should be done with a w^ell balanced mixture, and where 
stable manure is obtainable, this commodity, in conjunction with a dressing of 
artifleial manure, will maintain good growth and produce a satisfactory crop. 
Where stable manure is not procurable, the ploughing in of green stuff will furn- 
ish humus so necessary to our soils. As the tomato plant continues fruiting over 
a rather lengthy period it is a wise plan to fertilise “with artificial mixtures at in- 
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tervals rather than to apply a heavy dressing at the time of planting out. Mix- 
tures that have been found to give satisfactory results are Mount Lyell No. 4, 
Cuming Smitli ‘‘E” Brand, and Cresco special potato manure. Blood and bone 
manure is used by many of our market gardeners with good results, but as the 
phosphoric acid contained in this mixture is only slowly available, the addition 
of superphosphate is beneficial. A mixture of four parts blood and bone, two 
parts of superphosphate, and one part of sulphate of potash is recommended as a 
good combination for many vegetable crops and for tomatoes has produced fine 
crops. It is suggested that from 15 to 16 ewts. is applied per acre, although many 
growers use a ton or more per acre with increasingly good results. If half the 
quantity per acre is applied at the time of planting and the other half when the 
plants carry their first flowers, the results should be most gratifying. 

Stable manure may be broadcast and ploughed in prior to planting out, or 
may be applied in the holes excavated for the reception of the plants, mixing the 
manure, together with the artificial fertiliser, well with the soil. 

Heavy dressings of nitrogenous fertilisers are not advised for the tomato, as 
rank top growth may be induced to the detriment of the fruiting^ qualities of 
the plant. Heavy top growth is not generally conducive to good fruit setting. 
Where plants have been bearing heavily, a dressing, with a nitrogenous fertiliser 
is beneficial and will prolong the growth of the plant with increased fruit produc- 
tion. Sulphate of ammonia applied near the plant and vratered in, if dry weather 
is experienced, is recommended, or as a Ih^uid manure, a large handful in a kerosene 
tin of water should be applied round the base of the plant, not allowing it to come 
in direct contact with the foliage or slight burning may take place. 



Transplanting, 

When the plants have attained a height of from six to eight inches, they are 
ready to be removed to their permanent position. As the plants for the early 
crop are planted out in the beginning of winter, it is advisable to put the land up 
in ridges in order to facilitate drainage. The land to be utilised having been thor- 
ough!^’ trorked, ridges are quite easily striick out with the plough. Manuring may 
be done at the time of ploughing. It is suggested that a furrow is ploughed each 
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way along the line to be planted, which should bo marked out with sticks prior to 
the commencement of operations, allowing about three feet between the rows, so as 
to leave a V-sliaped chnnuel. The manure may be sown along this furrow. If the 
depth of ploughing is then increased and the furrows are ploughed back to form 
a ridge, the results will be a row ready for the putting out of the young plants. 
The young plants, when removed from the seed bed, should have their roots kept 
moist and protected from the effects of drying winds, if such obtain at the time 
of planting. The plants should be placed on the side of the ridge (as illustrated) 
instead of on the top — the earth at the back making for the protection of the young 
plants during stress of weather. Later, when the weather becomes warmer, the 
whole of the land may be levelled, this process being done without disturbing the 
root system, so leaving the soil well and deeply worked, and enabling the plants to 
maintain a regular and healthy growth. 


Cultivation, 

Cultivation should be carried out systemath'ally in order to conserve moisture, 
aerate the soil and keep down weeds. No hard and fast rule can be laid down as 
to the number ot* cultivations necessary. This tlu* grower will decide for himself. 
Where the land lias lieeii well prepared and the soil moisture has been maintained 
by thorough cultivation, there is seldom an}" necessity for irrigation in the growing 
of the early crop, but where irrigation has been done the land should be cultivated 
after each watering iii order to maintain a fine surface mulch and to avoid baking 
and cracking of the soil. 


I'^pacing, 

No hard and fast rule can lie laid down as to the distance apart that the plants 
shall be spaced. Tliis depends a lot on the variety, district and time ol‘ planting. 
When the plants are staked and pruiusd it is usual t.u space the rows .1 to 4 feet 
apart, with the plants about 18 inch(‘s to 2 feet apai-t in the row. This will give 
ample room to allow of cultivation between the rows. A width favoured by many 
gi‘Owers is 3 feet apart each way. This width allows for good growth of the plant 
without crowding, and permits cultivations and spraying. 


Pruning. 

In order to obtain the best results, tomato plants should be systematically 
pruned. Pruning often takes place in the seed-bed, as when plants are weak and 
spindly, pinching out the terminal bud will produce a more stocky and vigorous 
plant. 

The main pruning is done when the plants are put out in their permanent 
positions, and consists of pinching out the superfluous laterals that start from the 
axil of the leaves on the main stem or stems. (See Fig. 2, p. 48-L) 

When the plants are staked, they are usually pruned to a single stem, which is 
topped when it reaches the top of the stake to which it is tied. The whole energy 
of the plant is then directed to the production of fruit, but sufficient foliage mu^ 
be allowed to remain in order to allow of proper assimilation and to protect the 
fruit from sunburn. Pruning is recommended for the early crop, but the late crop 
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is seldom treated as tlie hot sun tends to burn the fruit, but some pruning^ can 
be done with beneficial results, as the checking of excessive leaf growth encourages 
fruit production. 



Fig. 2. 

Trellising. 

To obtain the best results, tomato plants should have some kind of suppoif. 
To allow the plants to roam all over the ground, with the likelihood of the fruit 
getting dirty and worm eaten, is bad business; rot is encouraged by the fruit 
lying on the damp ground, cultivation is interfered with, and ])icking and spraying 
for the control of insect pests are rendered difficult. 

Several methods of support are adopted by growers. Mulching with straw or 
other litter between the rows is carried out. This method certainly keeps the fruit 
off the ground, but better results are obtained by staking. Trellising may be car- 
ried out by running wires between posts placed at either end, one wire about 2 feet 
from the ground, and the other about 18 inches or 2 feet above this, a stake being 
placed near each plant, so that the main stem may be tied as growth proceeds. 
Another method is to build a framework with light saplings on the same principle. 
This is adopted by at least two of our most successful growers in the Balcatta dis- 
trict. 

Another method of support, largely adopted in the metropolitan area, is to 
plaen four stakes about 4 or 5 feet long around each plant; strips of bagging about 
inches wide are fastened round the stakes at about a foot from the ground, and, 
as growth continues, further strips are used higher up the stakes. It is not advis- 
able to have the stakes too close in to the plant, or the tendency will be for the 
plants to be bunched too much, and not allowed sufficient sunlight to enable the 
plant to do of its best and mature its fruit. 
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Gathering and Marketing. 

The exact stage ot* ripeness at which the fruit is gathered depends on tlie mar- 
ket to which it has to 1)e sent and the time occupied in the transit thereto. In no 
case, however, should the fruit be picked until it has fully developed, which does 
not mean that it is showing colour, but that the pulp sun“oundi!ig the seeds has 
tilled the inside cells of the fruit and is becoming jelly-like. 

In most varieties there is a slight fading of the dark green colour of the skin 
at the apex of the fruit, as well as slight browning at the })oint at which the fruit 
is attached to the stem. If gathered at an earlier stage the flavour will never be 
fully developed. Gathered at this stage it can be sent to distant markets without 
difficulty, but where the market is close, the fruit may be allowed to become coloured 
before being picked. As the fruit, once it has becnime fully developed, matures 
rapidly, it is necessary to go over the plants frequently, as if this is not done a 
quantity of the fruit is apt to become over-ripe and unsuitable for market. 

Th(. ])r()duce should be handled carefully and all badly blemished or diseased fruit 
discarded. These should not, how'ever, be left lying on the ground, but should be 
destroyed, as diseased fruit lying about may be the means of spreading disease 
throughout the garden. 

The sound fruit is taken to the packing shed, where it is graded and packed, 
usually in cases containing ^ of a bushel. Grading should be done on the basis of 
colour as well as size. It is a mistake to pack green and coloured fruit in one case; 
if each is ])la(‘ed iii a separate case better prices will generally be realised. 


Seed Potatoes 


Can YOU afford to grow poor crops? 

When the quality of the seed that is planted is of such vital 
importance, no grower can be content with any but the best. 
As the result of several years treatment our strain of DELAWARE 
POTATOES ranks with the best in the State, and may be relied 
on to give the best possible results. 

We grow FOUR STUD CROPS per year from root selected seed, 
and are in a position to supply growers with best quality seed 
for any season s planting. 

SIX FIRST PRIZES at the Albany Show. 

Inquiries for supplies should be forwarded in good time, 

H. C. POOLE, Seed Potato Specialist. 

Phone 2, Lower Kalgan. Lower Kalgan via Abany. 

1—1 
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THE PRODUCTION OF LAMBS FOR EXPORT. 

Q-eo. L. Sutton^ Director of Agriculture. 

It is apparent that the production of lambs in this State now exceeds, and 
will continue to exceed, to a greater extent than at present, the requirements for 
local cc)nsuni})tion. The production of lambs for export is, therefore, obviously 
called for. 

Probably no branch of the sheep industry furnishes such quick returns. 
Thougli the price of export lambs is lower than that which has obtained for those 
tmrchased for loeal consumplion, vet a well-grown lamb four to five months old 
is frequently worth more than a wether several months older, and the profits from 
lambs are not unlikely to be greater than those of a whole year from even the most 
profitable wool types. Lamb raising, too, is eminently suited to the conditions of 
our agricultural areas, in that it enables the maximum number of stock to be 
carried during bur mild Avinter Avhen the feed is most succulent and most abund- 
ant, and enables the numbers to be reduciMl to fhe minimum Avhen our pastures 
are driest and scantiest. 

Standards for the local lamb market are eonsideraldy h‘SR exacting than those 
necessary to satisfy export ro(]uii’emcnts. For local consumption a, well-grown, 
"fresh” or "sappy” Merino lamb is suitable, though not so for export purposes; 
it does not possess the net-essary bloom, nor is the colour satisfactory. The re- 
quirements for export are (hat the carcase shall be fn^sh and not dry, compact 
and symmetrical, evenly (‘oated with flesh, hut not over fat, with light bone, thick 
shoulders, a plump leg and g(K)d loin. This necessitates the U-shaj)od hind-quar- 
ters rather than V-shapcd Innkiness, which always results in a reduced price. 

Definite information regarding the unsuitability of (he })ure Merino lamb for 
export, is furnished by the ex])enments eondncted at Koseworthy, South Australia. 
These showed that not only did such a Iamb mature too slowly, but that 18.33 per 
cent, failed to reach even the third-cjuality standard for the OKpoi't lamb. Of those 
which reached the export standard, 40 per cent, wore cla.ss<*d as third-(iuality grade; 
SSVa per cent, as second-quality only, and 8.34 per cent, as first -(piality. 

Just as theiv is need for specialisation in other avenues of agricultur’al pro- 
duction, so there is need for it in lamb raising, and this i-e(iuires that the lamb 
raiser shall male good ewes (not lun^essarily young ewes) of one type with rams 
of one pure breed. It must be understood, of course, that the rams on different 
farms need not be of the same breed. To produce the essential carcase require- 
ments for export lambs already specified, the animal will require to have a com- 
pact, symmetrical body, wide chest, broad back, thick flanks and short legs. 

There is absolute unanimity amongst those experienced in the lamb export 
trade in Australia, New Zealand, and Great Britain that no animal will confoi-m 
to this description unless sired by one of the Downs breeds. To achieve full me- 
cess the use of a Downs ram is imperative j and which should he mated with Long- 
wool Merino crossbreds rather than with Merinos, 

The ^ ‘Downs” sheep, which are best known in Western Australia, are tho 
"Dorset Down,” or, as it is more commonly called, the "Dorset Horn,” the Shrop- 
shire” and the "Southdown,” and it is suggested that the merits and possibilities 
of these, under Western Australian conditions, be thoroughly determined before 
1 et*L>mmending, for general use, the lesser known Suffolk, Oxford Down, Hamp- 
shire Down, or others. 

Quick maturity in connection with. lamb iiroduction is essential, as the lambs 
should not be weaned before being marketed. Further, they require to be marketed 
unshorn, and before they are likely to suffer from the effects of grass and other 
see^s. 
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Of the better known breeds referred to, the Dorset Horn lamb is more vigor- 
ous, and matures more quickly than the Shropshire. The SouthdoAvn lamb matures 
least rapidly of the three breeds referred to, though it is generally recognised that 
the progeny of this bi'eed has the most shapely carcase. This advantage, how- 
ever, may be more than olfset in this Sta^te by the quicker maturing qualities of 
the other two breeds, and the need for quick maturity in a short season. Further, 
for some years to come it is certain that the Merino will be required to be used as 
the mother, and in this connection there is a v(‘ry genei*al belief that the Dorset 
Horn is more suitable for mating with the Merino than the other two breeds. On 
this point there is a great need for definite information under our local condi- 
tions, and wnth this object in view experiments have been planned to be carried 
out at the Avondale State Farm, whereby the Dorset Horn, Shropshire and South- 
down rams will be mated with both Merino and with BoidcT Leic(‘sler-Merijio ewes 
in ordei- to detei'mine the t>']M' of lamb produced when mated as indicated. 

The relativii ex[)orl stage* maturity of tlu* ditfereut types of lambs is a]>proxi- 
mately as follows: — 

Dorset Horn X Loiigwx>ol Merino (Crossbred — 14 to If) wt‘eks. 

Siiropshire X LongAvool Merino Crossbred — 15 to 17 weeks. 

Southdown X Longwool Merino ( h-osshred— Ifi to 18 wet'ks. 

Merino — 18 to 22 weeks. 

Because of the s[)ecialisation in w'ool, which has been practised in Western 
Australia in common witli other parts of Australia, the predominant type of ewe 
available for Iamb y)roduction is the Merino, and, in consequenec, at present, and 
for some yi‘ars to c-oirie, it is this ewe that will be used. The Merino ewe, however, 
is not very snitabh* for the purpose; in the first ]»]ace it is sknv maturing, and, 
because of this characteristic, its milk su])p1y is comparativ(4y light and not suffi- 
cient to j)roperly satisfy the needs of a vigorou.s and (luickly maturing crossbred 
lamb of the Downs type. For this purpose a ewe of the Downs type would un- 
doubtedly be the most suitable, but there are not suificient in Australia to meet, 
the needs of our lamb raisers. Further, it must not be forgotten that the dam 
of the export lamb has to he carried over the whole year, during which time it 
is producing a lleece. The wool it carries should, therefoi*e, be of the most valu- 
able kind and the largest quantity possible under the cii*cumstances. Ewes of the 
Downs type are v(>ry much inferior in this resyiect to the Merino, which stands 
supreme. 

Though the Merino is essentially the predominant wool type, it is not the only 
good wool type, and the experiments conducted at Rosewortliy in South Australia, 
and at Bathurst, Cowra and Wtigga, in NeAV South Wales, have shown that, as 
the result of mating British rams of the long-wool type with the Merino, a cross- 
bred ewe is produced, which makes an excellent mother for the export lamb, whilst 
at the same time producing a very profitable fleece. Further, many of the progeny, 
particularly of the ^‘English Leicester^^ and “Border I^icester,” arc first-quality ex- 
port lambs. In this connection it is pointed out that it is by the use of such cross- 
bred or halfbred long-wool ewes mated with rams of the Downs type that many 
of the famous Canterbury export lambs of New Zealand have been produced. 

The experiments referred to were conducted with “Lincoln,^^ “English Lei- 
cester,^’ “Border Leicester,” and “Romney Marsh” rams mated with Merino ewe.s. 
A mass of information has been obtained from them, which shows that the Lin- 
coln-Merino crossbred invariably produces the greatest weight of fleece, and the 
Border Leicester crossbred invariably produces the earliest maturing mother and 
the heaviest body weight, both as a lamb and an adult sheep, whilst the English 
Leicester-Merino crossbred produces the most shapely type of animal and finest 
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wool. The “Romney Marsh/’ when mated with the Merino, produces a good fleece, 
though a less shapely animal, but in districts w’here P’oot Rot is likely to be trouble- 
some, the Romney is to be used despite this slight drawback, for it iiossesses very 
strong inherent resistance to this disease. 

The experiments show conclusively and very definitely that, whereas tlie 
Merino ewe itself is not very suitable, yet when mated with any of the long-wool 
breeds referred to — “Lincoln,” “English Leicester,” “Border Leicester,” or “Rom- 
ney Marsh”— a ewe is obtained which is admirably suited for mating with a ram 
of the Downs type in order to produce fat lambs, either for local consumption or 
for export. 

It is sometimes claimed that the “Corriedale” can take the place of the Downs 
sire. It is, however, believed that it is more suitable to take the place of the Long- 
^v'ool-Merino crossbred, and when used in this way should be mated with a Downs 
ram. 

The production of fat lambs may, therefore, be divided into two distinct 
stages — the first stage, the production of the' crossbi^ed long-wool mothers by 
mating the Merino ewe with rams of either the “Lincoln,” “English Leicester,” 
“Border Leicester,” or ^‘Romney Marsh” breeds, and the second stage, the produ(;- 
tion of the fat lamb by mating the long-wool crossbred mother with one of the 
Downs rams, ie., Dorset Horn, Shropshire or Southdown. 

Because of its quick maturing qualities, with ability to produce the greattfsl. 
body weight, the Border Leicester is likely to suit those districts where the rain- 
fall is lightest and pastures scantiest. It will prove least suitable where the rain- 
fall is heaviest, and particularly in those districts subject to worm infestation, for 
the “Border Leicester” is particularly subject to these parasites. On better- pas- 
tures and rich land the “English T^eicester” and “Lincoln” can be used to advan- 
tage, whilst in districts subject to Foot Rot the “Romney” will prove most suit- 
able. Similarly the “Dorset Horn,” because of its vigour and early matui'ing, is 
likely to prove more suitable than the “Shropshire” or “Southdown” for districts 
in which the period over which succulent pastures are available is shortest. 

The two stages necessary in connection with the production of fat lambs may 
be shown graphically as follows: — 

FIRST STAGE. 

LONGWOOL RAMS x MERINO EWES 

FIRST CROSS LONGWOOL MERINO 


WETHERS 


I off farm 
>as Lambs or 
Hoggetts. 


off the farm to 
^the fat lamb 
breeder. 


EWES 


Culled 


First cross 

LONGWOOL-MERINO 

MOTHERS 
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SECOND STAGE. 

FIRS T CROSS D OWNS RAMS x LONGWOOL-MERINO MOTHERS 

i ’ ” ~ - - ^ 

1 j 

EWE LAMBS WETHER LAMJ5S 

j j Oil the farm 

Lambs. 

Jt is irnportiiTit to idealise that the proj^eny of the second cross is an unprofit- 
able wool ])roducer, and, as shown in the diagTam, lambs of both sexes should be 
marketed as lambs. Unless the condition.s are such as will ensure this, the farmer 
should devote his attention to the raising of the Longwool-Merino crossbred 
mothers, or of pure Merinos. 

Because it is unprofitable to carry over lambs sired by Downs rams, whether 
from Merino or crossbred Merino ewes, and because the Longwool M(‘rino cross- 
bred ewes are such good mothers, and a large percentage? of both ewe and wether 
lambs are first-quality for export, if well fed, it is recommended that the Merino 
ewe he mated with a Longwool ram rather than with a Downs ram. 

Though breeding on the right lines is essential, prof)er f(‘eding is also neces- 
sary. 

Success with the export lamb involves a rapid increase in body weight from the 
time it is dropped until sent to market. This demands a much better food supply 
than is necessary in the case of the more slowly maturing Merino. This need is to 
some extent provided for by using the crossbred long-wool dam whose milk supply 
is much su])erior to that of the Merino eAve. In order that this milk supply may be 
available at the birih of the laud), and maintained aftenvards — for the lamb should 
be fed mainly through its mother — the needs of the dam are sucli that it should 
not be short of food piior to lambing, and further, should have an ample supply 
of succulent food after lambing. In most districts this will necessitate the growing 
of crops to proA'ide succulent food before such is normally available, and later to 
supplement the i)astures. For this purpose such crops as the early maturing varie- 
ties of oats — Mulga and Burt’s Early — rape and barley are admirably suited. Where 
conditions suit it nothing is better than luceme. On fainis where the feed is very 
watery it may be necessary to supplement the over-succulent pasture with some dry 
feed in order to secure the bloom and finish necessary on the export lamb. 

Because the export lamb must be sold as a sucker, unremitting attention to 
the needs of its mother and itself is necessary in order to ensure that it shall not 
suffer any check and its growth be hindered by rough handling and unnecessary 
movement. For this reason the lamb marking should be carried out with the great- 
est of care to prevent injury to the muscles. To avoid undue loss of blood and to 
prevent excessive shock the lamb will require lo be marked at an early age, say, 
when 10 to 14 days old, and this will necessitate two or more markings. To avoid 
unnecessary handlings and bruising a drafting race and suitable yards are essential 
when selecting a line for market. 

Each quality of export lambs is graded according to Aveight. The carcase 
weights of the different grades on the hooks at the freezing w'orks are as follow. — 
1st Grade — 28 to 36 lbs. 

2nd Grade — 37 to 42 lbs. 

3rd Grade — 43 lbs. and over. 

The 1st grade may be set down as being usually worth Vijd. per lb. more than the 
2nd grade, and %d. per lb. more than the 3rd grade. The grades are known in the 
trade as ‘"2,” ^‘8,” and '^4” respectively. 

The South Australian experiments show that the Merino lamb loses about 59 
per cent, of its live weight from farm to the carcase weight at the freezing works, 
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whilst the Downs Longwool-Merino lamb loses about 54 per cent. Using: these 
figures it follows that on the farm the live weights of well finished Merino lambs 
intended for export should range from 70 to 00 lbs. and of Downs crossbred lambs 
from 60 to 80 lbs. 

Because of the necessity of having the lambs well finished and ready before the 
grass and other seeds are. troublesome, it is necessary to have them drop})ed early, 
say, in April, and, if the pastures cannot be relied upon to produce suitable suc- 
culent feed for the ewes at this time, such should be provided by means of gi*azing 
crops or by silage. 

Lambing in April means mating in November, and, as the British breeds do 
not readily mate as early as Merinos, it is advisable to use 2 V 2 per cent, of rams 
rather than 2 i)er cent, as is the case with Merinos. 

Cro.ssbred.s have the advantage that they are decidedly bettei* scavengers than 
Merinos and> therefore, are more suitable for cleaning fallows and controlling weeds. 
They, however, require better feiicxis to hold them, and, in fact, it is doubtful whether 
any fence other than a netting fence can be relied upon. 

If all the stages (connected with the produetioi\ of fat lambs arc; (-arried out on 
the one holding the work requires considerably more forethougli.t, and becomes (;on- 
siderahly more complicated than is the case in connection with the ])rodnction of 
wool from a Mei'ino (lock. Jt nec'cssitates facilities for mating with tlu’ce different 
breeds of rams — Merino, Longw'ool and Downs — and ‘the carrying of throe distinct 
flocks, viz., a Merino flock, a I.ongwool-Merino flock, and the Downs lambs. V ery 
few holdings (ran provide these facilities, and it is believed tliat (*xport lamb ju’o- 
duction can never occupy the iin]H>rtant position it should in connection with West- 
ern Australian agriculture unless the farm management work associated with it can 
be simplified so that any farmer need only keep one breed of ram. It is believed . 
that this can be achieved if the two stages of lamb production alrea<ly re£erre<i to 
be considered as separate and distinct activities of individual farmers. Tims, some 
farmers will raist; the Longwool-Mcrino mothers, as the result of purchasing Merino 
ewes and mating them with a British Longwool ram, and others will produce the 
export lamb by mating a Downs ram witii the Longwool- Merino mother piiixdiasod 
from those raising it. In this connection it will be found that all districts in the 
agricultural areas are not entirely suitable for the production of fat lambs, and, 
in consequence, it is expected that export lambs will be prodin-ed mainly in the 
later or wetter districts, the Crossbred mothers in the intermediate, and the Merino 
mothers in the pastoral and the very early districts of the Wheat Belt. 

SUMMARY. 

The sire of the fat lamb for export should be a — 

“Dorset Horn,’’ “Shropshire," or “Southdown." 

The mother of the export lamb should be a Longwool-Merino crossbred ewe, 
if available. 

If crossbred ewes are not available, mate the Merino ewe with a Longwool ram. 

Mating should take place in November, and provision made for ample succulent 
feed in April, and thence onwards by means of fodder crops or silage. 

Well finished, light-weight lambs bring highest prices. 

Lambs should be handled carefully; fed through, marketed unshorn and direct 
from their mothers. 

The later and wetter agricultural districts are most suitable for the raising 
of the lamb for export. 

The intermediate districts for the Longv^ool-Merino crossbred mothers, and 

The pastoral and very early districts of the Wheat Belt for the Merino mothers 
of the Longwool crossbreds. 
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AGRICULTURAL SEEDS AND THEIR WEED SEED 
IMPURITIES. 

H. G. Elliott, Dip. Agric. 

Assistant Plant Pathologist. 

With the exception of seeds of Wheat, Oats, Barley, Subterranean and Drooj)- 
ing Flowered Clovers, the majority of the agricultural seeds sown in Western 
Australia are imported either from the Eastern States or ovei'seas countries. 

It is well knowii that the average sain])le of clover oi' grass seed has greatly 
improved in quality, especially a.s regards cleanliness and purity from weed seeds, 
during the past tliirty years. This improvement is due to — 

1. The great improvement of harvesting and cl(‘aniiig machinery. 

2. The purchase of seeds from reliable firms. 

3. The establishment of seed testing stations. 

4. State and Commonwealth Acts which ])rohibit the sale or entiy of seeds 
containing noxious weed se(‘ds. 

5. The farmers’ better knowledge of tbe harm done by sowing noxious weed 
seeds. 

However, despite all these factors which have tended to raise the standard 
of tie seeds sold, there are still many very inferior grades of seed on the market 
to- day. This is due to the purchaser’s ignorance of the amount of harm done 
by certain weeds, and to his not being able to recognise the Aveed seeds present 
in a bad sample when be sees it, or to his desire to purchase a ('heap line without 
a guarantee. 

The pi'esence of weed seeds in agricultural seed is the l ule rather than the 
exception. It is very seldom that commercial seed is free from some seeds of 
weeds or otluM* (-I'ops. 

Perhaps it would be advisable -to define what is meant by “Weed Seeds.” 
From a farmer’s point of view, any plant out of its place, even if it is a useful 
one, is a Aveed, so that if he buys, for instance, subterranean clover containing 
turnip seed, or vicp. versa, he is sowing a Aveed, although, in their places, both are 
valuable plants. 

Wheat, Oats and Lucerne are amongst the cleanest of machine -threshed crops, 
but a cei'tain sample of imported lucerne seed examined contained no fewer than 
23 species of w'eed seeds, four of Avhich were noxious under the State Agricultural 
Seed Act, 1923. 

The introduction of new and foreign species oi' weed seeds is due, in most 
instances, to their presence in consignments of grass, clover or other commercial 
seeds from overseas and the Eastern States. Thus it can be seen how foreign 
weeds may result from the direct planting of crop seeds containing such seeds. 

Certain weeds, either because they possess poisonous cjualities, or because of 
the difiBculty of eradicating them when they are once established, or from the 
harm they do to the crop, are called noxious weeds. 
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The revised list of noxious weeds under the Agricultural Seeds Act, 1023, 
as gazetted on page 1828 of the Government Gazette, 15th August, 1930, is as 
follows : — 


Alternanthera Achryantha, 
var echinata 
Ambrosia spp. 

Argemoiie mexieana 
Asperula azurea 
Asphodelus fistiilosns . . 
Bartsia viscosa 
Bartsia trixago 
Brassica siuapistrum 
Brassica Tournefortdi 
Bromiis secfilinns 

Carduiis spp 

CartliaTiius spp. 

Centaurea spp. 

Onions spp. 

On scuta spp. 

Chondrilla juncea 
Cucumis myriocarpus 

Cyporus spp 

Datura stramonium 
Eehium spp. 

Emex australis 
Euphorbia segetalis 
Euphorbia tcrracina 
Foeniculurn vulgare 
Galium aparine 
Oilia squarrosa 
Gomphocarpus fruticosus (As- 
clopias fruticosa) 

Gui'^otia abvssinica 
Homeria collina 
Hypericum perforatum 
Inula gravcolens 
Tva axillaris 

Kentrophyllum lanatum (Car 
thamus lanatus) 

Lactuca sicariola 
Lapsaua communis 
Lcpidium Draha 
Lupinus lutcus . . 

Lychinis Gitliago 
OnopordoTi spp. 

Opnntia spp 

Orobanchc eernua 
Polygonum spp. 

Raphanus raphanistrum 
Reseda luteola 
iR'omulea rosea . . . . 

Salsola Kali'tragus 
Saponaria vaccaria 
Solarium sodoniaeum 
Solanum rostratum 
Sone.hus arvensis 
Sonchus asiier 
Tripteris clandestina 
Tussilago farfara 
Xanthium spp. 


(Khaki Weed). 


(Mexican Poppy). 

(Onion Weed). 

(Yellow Weed). 

. . (Sticky Weed). 

(Charlock). 

(Wild Turnip). 

. . (Cheat). 

(Thistles). 

. . (Thistles). 

(Thistles). 

(Thistles). 

(Dodder). 

"(Skeleton Weed). 

(Paddy Melon, or Goose- 
berry (hicumber). 

(Nut Grass). 

(Tiiorn Apple). 

(Viper’s Bngloss). 

(Double Gee). 

(Carnation Weed). 
(Carnation Weed). 
(Fennel). 

(Cleavers). 

(Californian Stink Weed). 
(Cotton Bush). 


(Cape Tulip). 

(St. John’s W"ort). 
(Stinkwort). 

(Poverty Weed). 

(Saffron (Star) Thistle). 

(Wild Lettuce). 
(Nipplewort). 

(Hoary Cress). 

(Yellow Lupin). 
(Corncockle). 

(Thistles). 

(Prickly Pears). 

(Broom Rape). 
(Bindweed). 

(Wild Radish). 

(Wild Mignonette)., 
(Guildford Grass). 
(Russian Thistle). 
(Cowcockle). 

.. (Apple of Sodom). 

(Bu&alo Burr). 

(Perennial Sov/ Thistle). 
(Rough Sow Thistle). 
(Stinking Roger). 

. . (Coltsfoot). 

(Burrs). 


KOTE. — Thin means that the sale or exposure for sale of samples of seed con- 
taining any of the ahove weed seeds is illegal under the Agricultural Seeds Act of 
Wwtem Australia (1923). 
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Foreign Seeds found in Commercial Seed Samples. 

• 

The following’ named species of weed or foreign seeds have been fonnd in 
commercial samples of seeds examined during the past seven years. All the 
seed samples were either offered for sale in this State or examined under tbe 
Commonwalth Quarantine Regulations. 


[Except where otherwise stated (by numbers in brackets after the name) 
the weed seed imjjnrities have only been found once.] 


1. GRAMINEAE. 

Scientific Name. 

1. Andropogon (Sorghum) Sudanese 

Containing : — 

A. Legumes— 

Medicago denticulata 
M. Bativa 

Pisiini arvonse 

R. Omsses — 

A vena fatna 
A. aativa 

Bromiis unioloidea ... 
Loliiim porenne 
Setaria italica 
S. viridis 

C. Other Weeds — 

Brassica napus 
Braasica nigra 
Chenopodiuni alburn 
* Datura stramonium 
Malva rotundifolia ... 
PctroscUnum sativum 
Rumex spp. 

♦Xanthium spinoHum 

ii. Panicum miliaceum 

Containing : — 

A. (Krasses - — 

Andro]jogon sorghum 
Setaria italica 

B. Other Weeds — 

Fagopyrum esculentum 
♦Polygonum convolvulus 

iii. Phalaris canariensis 

Containing : — 

A. Grasses — 

Avena sativa 
Bromiis maxim us 
Lolium temulentum 
Panicum miliaceum 
Triticum sativum 

B. Other Weeds — 

Amaranthus rotroflexus 
Brassica arvensis 
Brassica nigra 
♦Centaurea cyaneus ... 
Chrysanthemum sp. 
♦Convolvulus arvensis 
♦Galium aparine 
Linum usitatissimum 
Rumex spp. 

♦Raphanus raphanistrum 


Common Name. 
Sudan Grass 


Burr Medi(‘ (2) 

Lucerne 
Field Pea (2) 

Black Oat (2) 

Oat (2) 

Prairie Grass (2) 
Perennial Rye-grass (3) 
Millets (15) 

Pigeon Grass (2) 

Rape 

Black Mustard 
Mexican Spinach 
Thorn Apple 
Mallow (7) 

J^arsley 
Docks (2) 

Bathurst Burr (4) 

French Millet 


Sorghum 
Millets (5) 

Buckwheat 
Black Bindweed 

(Canary Grass 


Oat (2) 

Largt) Bromo Grass 
Drake (3) 

French Millet 
Wheat 


Pigweed 
Wild Mustard 
Black Mustard (2) 
Star Thistle 
Ox-eye Daisy 
Lesser Bindweed (2) 
Cleavers (2) 

Linseed 
Docks (3) 

Wild Radish 
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Scientific Name. 

Common Name. 

Avena sativa 

t Oat 

Jontainiug : — 

A. Lcginuffi— 

Trifolium agrariurn 

Hop Clover (2) 

B. dm fines — 

Avena fatua 

Black Oat {">) 

A. stcrilis 

False Wild Oat (.3) 

H(}rdcum vulgarc 

Barley (13) 

Lolium Hubuliitiiin 

Wimmera Kye-grass (4) 

L. tcinulcnluni 

J)rake (2) 

Tiiticiiin Hativum 

W'heat (7) 

(\ Other IVirds— 

Mrassioa nigra 

Black .Vlustard (H) 

*B. sinajastruni 

Charlock (2) 

Lychnis alba 

W'hite (iainpion (2) 

*ik)l.Vgonum convolviilu.s 

Black Bjnduccd (4) 

Ituinex H|)jj. ... 

Docks (f)) 

Scandix J^cc.tcn- Veneris 

lShc])hcrd’iS Needle (2) 

Scabiosa arvensis 

... ♦ ... Field Scabious (2) 

Icus lanatus 

Yorkshire Fog 

Containing 

A. Leffumvs — 


Trifolium dubium 

Suckling Clovtir (2) 

T. ropens 

... ... White (Hover 

B. Orasses — 

Agropyrum re|H;Ui.s 

Quack (trass 

♦Bromus .secalinus 

... ... Cheat or (Hiess 

Cynosurus cristatus 

Crested Dogstail 

Lolium multifiorum 

... ... Italian Ryegiass 

!.<. perenne 

... ... Perennial Bye-grass 

Phleum pratonse 

Timothy 

(!. Other Weeds — 

Myosotis sp 

. . . ... Forget-me-not 

Plantago lancoolat 

... Rib Crass 

lianimculus rcjKUi.s 

Creeping Buttercup 

Rumex acetosolla 

... Sorrel 


♦Noxious woods under tho Agricultural Seed Act, 11)23. 
{To be continued). 


BREEDERS OF TAMWORTH-BERKSHIRE BREEDING SOWS. 

Numerous inquiries are being received at the Department of Agriculture 
from farmers desirous of purchasing sows produced by mating pure bred Tam- 
worth and pur(‘ bred Berkshire parents, as to where such stock may be obtained. 
The following list of fanners who are breeding these desirable first cross sows is, 
therefore, supplied, and will be supplemented from time to time as the informa- 
tion becomes available :—E. A. Ryan, ^‘Fairfields,^^ Pingrup; J. & S. F. Vaux, 
Ongerup; L. W. Ba rows, Ballidu; Q. M. Webb, Kojonuj); H. Noon, Katteruj>; 
HMlior & Monti, Kairidale; Manager, Sanatorium Farm, Wooroloo; Manager, Stud 
Farm, Denmark; D. T. Bantock, Wanneroo; W. G. Burges, ‘'Tipperary,^' 
Burges^ Siding; A. G. Oliver, Wickepin. 
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COMB HONEY PRODUCTION* 

111 the production of comb honey, there are three important factors to be 
taken into consideration. First, there must be a honey flow on. Second, bees 
must be strong and bubbling over. Third, the strain of bees must be such as will 
Avork in the small square boxes. 

Definition . — When comb honey is spoken of, it is usually intended to mean 
honey in the comb in small boxes, usually about 1 pound just as it comes from 
the hive. These boxes are called sections ami are made to fit either “Jdear’ or 
half depth super's. It is also referred to as section honey, which is probably the 
better name of the two. Tlie large frames such as Langstroth, Ideal and half 
depth are usually spoken (»f as combs of lioney, and are not a standard on the 
market in the way that sections of c(nn!) honey are. 

Ii<‘(f‘innrr\s Luck.' Many beginners, when starling be(!kee])ing, arc', anxious to 
produce, sections of honey; they have no extractor and want honey ir. the (-omb 
for the tabl(‘. Tin* first thing done after obtaining a hive is to put on a queen 
excluder and a box of sections. Moi'c. oftc'ii than not, they an* greatly disap- 
])ointed; the bees swarm without having done any work in the sections; the se(v 
tions are left on all the season and yet there is little or no honey therein. The 
beginnei* says there is no honey in his district and it is no good for bees. 

Of eoiii’se there are exceptions to this. If the beginiiei' is fortunate in obtain- 
ing a really sti’ong hive and putting the sections on just as the honey flow starts, 
all is tlu'n well and he is keen to continue, and may later b(ic/)me a smrcessful 
be(*kw>por. 

First . — To obtain good sections, there must be a good honey How. Ry tliis 
is meant that there are a large number of ihnvers in blossom containing nectar so 
that the bees are able to store honey very rapidly. 

There is so iniicli honey to he obtained, and the bees are so anxious to seciue 
a store of it, that they will utilise every available .space in the hive. 

In the spring, when breeding is taking place, the brood require such a laige 
quantity of honey and pollen, that very little surplus is stored, but when the hive 
is full of bees, and there are millions of attractive cups containing the “Nectar 
of the Gods,’’ our industrious little friends will toil from dawn to dusk to fill 
e\'ery corner of their larder, and the sections are quickly filled and beautifully 
capped. 

But when the honey flow is poor or intermittent, honey is brought in so 
sloAvly and irregularly that the sections are poorly filled, badly capped, and travel 
stained. 

Sections should not be placed on the hive until there is promise of a good flow 
of honey, or they are liable to be spoilt by irregular work and discoloration, 
before the real work l)t*giiis. It is necessary, therefofe, for the beekeeper to know 
something of the flora of his district and when to expect the honey crop. 

Second . — ^Bees must be strong and bubbling over. By this we mean that as 
soon as the cover of the hive is removed the bees eoine ])ouring out from between 
the combs, the tops of all the frames being almost immediately covered with bees, 
which then begin pouring over the sides of the hive. 

When a hive is in this condition, it is ready to receive sections for comb 
honey. But very often, it is also ready to swarm, and of course, if this occurs. 
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there will not be sufficient bees loft to 611 the sections, which will be neglected until 
the hive is again full of bees. 

It must also be remembered that it is necessary to have bees of the right age, 
that is field bees, old enough to go out and gather the available nectar. Very few 
bees become field bees under two weeks old. It is, therefore, necessary that the 
eggs that produce the field bees for the expected harvest should be laid five or 
six weeks before it commences. 

In selecting colonies for section honey production, it is imporlant to select 
those that have come through the winter strong and that have a young, vigorous 
queen. If few of these are available, it will be best to unite two of medium strength. 

As stated above the beekeeper must first learn when to expect the honey 
flow, then about two months before this he must begin to get his hives ready to 
take advantage of it. 

Now, having, realised that what is required is a hive boiling over with bees 
of the right age, and yet not desiring to swarm, we have the difiicult problem of 
how to obtain this. 

A method of obtaining a large number of bees, when working for extracted 
honey, is the Demaree method. The principle of this being raising the brood 
above a queen excluder leaving the queen on say onfe frame of brood below, the 
vest being empty combs, so that the queen has plenty of room to lay, the young 
bees hatching out above the excluder. In some cases the empty combs for extracted 
honey are placed above the brood while in others they are placed between the 
brood and the excluder. This principle is also useful in working for comb honey. 

Having selected a sr.itable colony with a strong vigorous queen give her plenty 
of room and induce her to fill as many storeys as i)osHible. The hive should then 
contain a large number of wax workers as well as field bees. When this has been 
obtained, one method is to take away all .surplus storeys, crowding the biios and 
brood into one or two storeys, and if there is too much ])rood, taking some a’tvay, 
of course, making sure that there are no queen eells left, then placing the box of 
sections on top and as soon as the middle sections have been drawn out, filled, 
and capping started, raise the box and place another empty one underneath. 

Another method after the Demaree plan is that adopted by S. Cushman of 
the United States of America. He says — ^^‘I insert the first comb honey super 
over the lower brood chamber (full of brood and having a queen) with a queen 
excluder between. Over this, first one or two supers are placed, then above these 
another lot of brood belonging to this colony or from another colony. The 
supers are then tiered up between these lots of brood until enough have been 
drawn out to avoid crowding the breeding space below, when the conditions are 
practically the same as in the hive run for extracted honey. Thus we give our 
comb-honey colonies more brood from other colonies if necessary, instead of taking 
any away.” 

There are several objections to this method, one being that the bees are liable 
to store honey in the top brood chamber as fast as the brood hatches. This, how- 
ever, might be overcome by keeping this top chamber supplied with full brood 
combs from other hives, and later removing it altogether, also any supers of 
shallow frames, leaving only the section boxes. 

‘ Discussing the question of comb honey productions Cushman says — “Can 
we manage a comb honey colony so as to employ in the hive through the season 
all the bees it can produce, prevent any swarms issuing, avoid any desire to swarm, 
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and give more and more comb builders than they can produce themselves f That 
is instead of robbing them of their comb builders, give them an unlimited number 
at will.’^ 

In dealing with two medium strength colonies, the following method may be 
adopted. First place the two hives close together a few days before operating, 
then from one hive remove all uncapped brood and stores, leaving all bees and 
capped brood in the brood chamber. 

From the other hive, take all frames of cai)ped brood without bees, and put 
them into the first hive, which will now contain only the queen, bees, and capped 
brood, if there are not sutiicierit frames of brood, the space may be filled tem- 
porarily with frame dummies. Place a comb honey super on top of this. The 
uncapped brood and honey from No. 1 may be placed in No. 2, which should 
then be moved away, so that its flying bees may join No. 1, when returning. 

The first hive will now have very little room in the brood chaiifner to store 
honey, but enii)ty cells will be provided for the queen to lay in as the brood emerges. 
Above in the se{!tion box there will be room for the comb builders and honey 
gatherers, who will be forced up into this on account of there being no space foi 
Ihoin to work in, in the brood chamber. 

Whatever method is ado[>tod it must be borne in mind that the object of the 
beekeeper is to have plenty of both of the comb building and the fielding age, 
crowded into the section sui)ers. At the same time tlie brood cliainbor must not 
be so crowded as to give the bees a desire to swarm. 

In the third i)la('e, a suitable strain of bees must be selected. There is always 
a good market for well filled, clean sections with white ca})i)ings. ft is generally 
considered that Italian Ix^es do not produce such white cappings as the blacks oi- 
hybrids, but iliis is not an infallible rule; some strains of pure llalians will pro- 
duce good white cappings.. In selecting a colony for comb honey it should, there- 
fore, be noted how the bees usually cap their honey. 

Cariiiolaii bees are noted for their white capping, and are, therefore, parti- 
<'ularly suitable for producing comb honey. Some of the finest selections I have 
seen were produced by Carni — Italian cross at Mr. Ilalks apiary at Manjiniup. 

It will be found that some colonies take to sections much better than others, 
and it may be found advisable to discard some colonies from comb honey produc- 
tion and keep them for extracted honey. 



Preparation of Sections . — All sections must be prepared with foundation or 
small pieces of drawn comb. It is always advisable to have a few sections in the 
ceiitie of the crate fitted with small pieces of drawn comb, which may be fixed 
with a little melted wax; or better still, incomplcted sections left over from last 
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There are several methods of using the foundation as illustrated but that 
which is generally most satisfactory is the full sheet, or the large sheet at the top 
with a space of about ^4 inch between it and the narrow strip at the bottom. Either 
of these methods usually produces well drawn out sections fixed to the bottom of 
the box. 

The section box usually used is the one piece section folded at the corners 
after damping; some are quite plain and the foundation is fixed with melted wax, 
others have a slot cut which grips the foundation when folded. The sections are 
then placed in section holders or carriers which are placed in the super with 
separators, of which there are various types, inserted between them. The object 
of the separators being the prevent the bees building burr comb between the sec- 
tions. 

A method recently described by Mr. F. R., Beuhne to induce the bees to enter 
and start the sections is as folloAvs: — 

Remove a section holder from the shallow super and stand the latter aside, 
then take a comb of brood from the centre of the bottom box, attach to the bottom 
bar of the frame a piece of board the size of a shallow frame (without the y^roject- 
ing lugs), then replace the section super on the hive, and hang the brood comb, 
with board attached into it. This will expose some of the brood in the section 
suirer, and the bees will at once crowd up and build comb in the se(?tion alongside 
the brood. When comb building is ’well under way the brood comb is removed, 
the board detached from it, and the frame put back into the brood chamber. It 
ih necessary to attach to the frame the piece of board mentioned when it is fii’st 
hung through the half super to prevent the bees building comb into the space below 
the raised frame. 

By means of this method, bees can be induced to work in sections when other- 
wise they Avould sulk or swarm. 


THE PEANUT. 

(Arachl^ hypogea.) 

• ITS CULTIVATION IN WESTERN AUSTRALIA. 

F. J. S. Wise, 

Adviser in Tropical Agriculture. 

Never, in this State, was the time more opportune for an expansion of the 
peanut Rowing industry than the present. This is due to the fact that the price 
of first-quality peanuts is £84 per ton, largely because the Australian grower is 
assisted with a tariff of 4d. per lb. for peanuts in the shell and Od. per, lb. for 
the thrashed kernels. In this respect the American grower, who is able to compete 
successfully with Chinese grown nuts, is not assisted to anything like the same 
extent. The relative tariffs are as follows: — 

Peanuts in the shell — 

American — £1 14s. fid. per ton. 

AuBtralian~~£37 fis, 8d. per ton. 

Kernels — 

American-^£3 9s. Od. per ton. 

Australian — ^£56 Os. Od. per ton. j 




Sept., 1930.] 


JOURNAL OF AGRICriLTURE, W.A. 


499 


Nuts are graded into — (1) Confectionery, (2) Itoasting, and (3) Milling. 
Among the uses of the oil obtained from milling the nuts ai’e finest, for salads, oil, 
medicinal purposes, and as a high speed lubricant; first quality, for cooking and 
for the manufacture of margarine; the lower grades for soap making and other 
industrial purposes. 

Ten years ago the Commonwealth impoi‘t(‘d 4,000 tons of nuts and 56,000 
gallons of oil worth £36,000; last yeai* the total importations of peanuts and 
peanut products exceeded £20,000 in spite of the heavy tarilT. 1 Vance alone jnanu- 
factures 40,000,000 gallons annually from imported nuts. America has 120,000 
growers producing 600,000 tons of nuts annually. 

The BuroMu of Agriculture at VVashinglori states that peanuts give a higlier 
monetary return than any other croj) in tlu; Southern Stales. 

Where conditions of soil, rainfall and climate suit the i:>roduction of this crop, 
and where traiiS]>ortation is not a prohibitive item, we have a certain local market 
to satisfy, with, at f)resent, little daug(;r of over production. Where conditions 
suit, it is a farm cro)) of considerable economic importance, for the plant being 
a legume it is a most desirable crop for soil renovating or im])rovemont, as well 
as being a highly nutritious fodder. 

DESCRIPTION. 

The peanut (Aradm hypogea)^ also frequently known as the earth nut, is a 
plant belonging to the natural order Legnminosae, which are podbearei’S, and in 
common with most other members of the family has the power to obtein its nitro- 
gen supply from the air. Its rootlets contain nodules or tubercles of various 
sizes, and these nodules contain millions of organisms which have the power to 
collect free nitrogen, and storing it within the tubercle it is rendered available to 
the plant and supplements the nitrogen from the soil. 

Unlike other legumes, this plant, while blooming above the ground, matures 
its fruit or pods under the surface of the soil. 

The yellow and sometimes pink flowers are borne at the joints of the stem in 
the case of the bunch varieties, at the base of the plant; in the creejier or pro- 
cumbent varieties, right along the stems. When pollination takes place the flower 
fades and falls off, leaving the stem with a thickened pointed end, called the 
“poinP^ or ^'peg,” which grows down into the soil, where it matures the pod or 
so-called nut. 

CIJMATE. 

Although considered a crop for tropical countries and lalitiuhs, the ])eanut 
will thrive under a wide range of climatic conditions, in fact, the world's crops 
are produced in sub-tropical zones. While in the cooler parts of this Stat(‘ it 
would succeed only in the summer, in the ti'opical portions it may be gi*own at 
any period whore a suflieieney of rain falls. Ideal climatic conditions would be 
an early spring, comparatively high temperature, a moderate rainfall, i)leiity cf 
sunshine, and a dry autumn or harvesting ])eriod that a minimum of loss would 
be occasioned through weathering .and discolouration of the shells. The crop 
is very susceptible to fi'ost, and a climate Avitli freedom from frost for at least 
five months of the year is necessary. Depaifures from these conditions will re- 
sult in a more lengthened period of growth. The cro]> <‘an also be grown under 
irrigation, and it is very possible that as i\ rotation for the tomato gi’owers of 
Geraldton and Carnarvon no better selection eould be made. 
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PERIOD OF GROWTH. 

The period of growth varies according to the variety and the climate, the 
upright or bunch varieties usually occupying fifteen to sixteen weeks, and the 
creeper or procumbent sorts from eighteen to twenty-two weeks to reach maturity. 

SOILS. 

The nature of the soil and its fertility is the greatest factor in a profitable 
crop. A sandy loam, of good lime content and reasonably rich in humus, may 
be regarded as ideal. A heavy soil, though kept in a friable condition and pro- 
ducing heavy crops, often causes great losses at harvest times owing to the; diffi- 
culty in releasing tlie nuts from the soil. It is apparent from the brief descrip- 
tion of the manner in which the nuts form that a loose surface texture is very 
desirable to allow the pegs to penetrate the soil and expend to form the pods, to 
mature evenly, and to pennit of easy harvesting. Good drainage is very essential. 
The ^lean bright shell, produced in a sandy loam, being more inviting than stainerl 
shells from heavy soils even though the kernels arc of no better quality, will 
naturally command a better price. 

Preparation of the Soil . — In preparing the land for peanuts, if the soil is a 
free loam, the first ploughing should be deep, without bringing up any subsoil, 
and the second should not be more than five inches. This surface five inches should 
be brought to the best state of tilth possible, and ke})t well cultivated until ready 
for planting. 

VARIETIES. 

The best varieties are the large white shelled creeper sorts, being much more 
in demand for both confections and for margarine. The best commercial nut in 
Australia at the moment i.s the large white, imported a few years ago from Rho- 
desia, and which is now’ available at Darwin and through the usual seed mer- 
chants. The bunch varieties of Virginia (notably the Virginian Red Cross and 
Florida Bunch) are excellent croppers, and for a trade w’here a smaller nut is not 
objected to, can be highly recommended. Where it is desired to save the tops for 
fodder, the upright growers are the best. 

SELECTION OF SEED. 

Only best and sound kernels should be planted, and in common wdth other 
crops poor seed cannot be expected to give a good return. When selecting own 
seed, select heavy yielders or even maturity, and allow the nuts to remain on the 
plants for several weeks after curing. A special seed patch is desirable, selecting 
only the best, picked over by hand, and thoroughly dried and stored against weevil 
attack. Benzine drums are most satisfactory for seed storage. 

METHODS AND TIME OF PLANTING. 

According to the climates of the various districts, so must the time of plant- 
ing vary. 

In cooler districts plantings may be made as soon as all danger of frosts is 
over, and when the soil is getting warmer. In the tropics the crop can be grown 
at any period to suit the most certain rainfall months, perhaps late January and 
February would suit best, as long as sufficient rain can be depended upon to 
jmature the cropland fine weather be expected at harvesting time. If large areas 
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are to be planted it is advisable to eonsidei* the area it is possible to handle daily 
at harvest time, and arrange successive plantings accordingly. Peanuts allowed 
to remain in the ground after maturity are easily detached from the plants, and 
in eonsetjuence a large number are not gathered, and there is also the danger of 
sprouting. 

The seed can be planted either whole or shelled. Some growers favoui* soak- 
ing whole nuts to accelerate germination, but cxperieiicci has proved that shelled 
seed is a distinct advantage. With shelled seed there is no danger of “duds” being 
planted, consequently a more even i)atch and crop results. 

The seed may also be i)lanted Avith a special ])late in an ordinary planter, 
and in addition germination is more even and takes i)lace days earlier. With 
shelled nuts germination takes about five days. 

Quantity of Seed . — To sow an acre the amount of seed required is about 40 
])ounds of the whole nuts and from 20 to 30 ])ounds of shelled nuts, varying 
according to the weight of the nut and the spacing adopted in ])lanting. Some 
growers use as much as 60 pounds i>er acre of the large i)odded varieties. 

Planting may be done with a combined drill, or by hand. If by hand, drills 
should be run out 36 to 48 inches apart, according to the cultivating impleineni, 
to be used. Upright varietie.s may be planted closer. The seed to be dropped: 
bunch varieties eight to 12 inches apart in the row, and creej^er varieties 10 to 
20 inches. The seed should not be covered more than V/o to 3 inches, according 
to the condition of the soil and th<* moisture pr'esenl. Where planting is done 
by hand, cover with a light harroAv. 

FertiUserti. — ^Where necessary and desirable to use fertilisers, very little 
nitrogen is necessary. In ('ommon with all legumes, peanuts thrive best Avhere 
there is a sufficiency of lime. Even Avherc the lime content is good, in soils Avhich 
give a slight acid reaction, the application of half a. ton of burnt lime or one 
ton of ground limeslone broadcasted and harroAved (not idoughed) in will be very 
beneficial, ])referably applied a feAV weeks before planting. 

Of commercial fertilisers, one Avith a formula of 0-14-8 or 2-12-6 in quan- 
tities of not more than six ewt. ])er acre, or the following mixture i)ei‘ acre: — 
2 cwt. superphosphate, 1 cwt. sulphate of potash, 1 cwt. meatAvorks manure is 
best. 

If any organic manure is applied it should be well rotted, and then only in 
small quantities. Fresh organic manures Avill cause the ])ods to be ]>oorly filled, 
and Avill increase the ‘^duds.” 

Apply the fertiliser lightly along the drill by hand or A^ery close to the rows, 
as the peanut roots cover a na.vroAv radius. 

CULTIVATION. 

Thorough and frequent cultivation is advisable. Early cultivation Avith nar- 
row tines and with the cultivator close up to the plants, but after tlie i)lants have 
spread, and especially after flowering they should not be disturbed, and inter- 
row cultivation should then be confined to the centre of the rows. Slight hilling 
is best practised during each cultivation to permit the ^^pegs^^ to easily enter the 
soil, but on no account should the earth be thrown into the centre of the plant. 
After-cultivation with broad tines ordinary hilling attachments Avill form a fine 
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surface mulch for the nuts to form in. Where being grown under irrigation, inter- 
row cultivation betweeji weekly and fortnightly waterings is essential. Watering 
should on no account be (continued later than four weeks after flowering. Con- 
stant cultivation will then give best results. 

YIELD. 

Though plienomeiial yields of three tons per acre have been recorded in Aus- 
tralia, a yield of lo ewt. may be taken as a fair average yield. 


DROUDTIT RESISTANCE. 

This crop has the al>ility to withstend severe di-y weather conditions when 
well established, and on the other hand, provided the land is well drained, will 
stand up to excc^ssive rains. 

HARVESTING. 

When the normal ].teriod of maturity ha^s been reachcul the plants will assume 
a yellowish colour, and on (‘xamiiiation the majority of the nute will be found 
to be fully grown, and the inside of the shell will show darkened veins. The crop 
is then ready to lift. Too early harvesting will result in a high peix-entage of 
empty shells and shrivelled kernels. On the ollnn- luiiid, if the crop is left too 
long, a big proi)ortioi.i of the (-rop will be left in the grouiul, and in the case of 
fodder, from the tops many of the leaves will have fallen. In friable soils the 
plants arc readily lifted by hand, in heavy soils the assistance of digging forks 
or of a suitable digger with finger bars instead of a mouldboard, must be sought. 

After lifting the plant and shaking the soil from the nuts, the plants should 
be left lying in small bunches until the leaves are well wilted, but not lirittle. This 
is usually only a matter of a i‘ew hours if the weather is favourab](‘. They should 
then be gathered into larger stacks in the field, if the acreage is large, slacking 
around suitable poles with cross pieces attached, is the best method. With open 
stacking, the best method is to ])i]e in the form of a hollow circle, with nuts in- 
ward, and if not stacked too closely the circulation of the air dries the nuts, and 
at the same time the tops are cuied. After Ixvo or three weeks in the ]')a(ldock 
they may be safely stored in the. barn, hut it is aiUimhU to allow curing and 
maturing to continue for at least another month. Nuts picked from the vines too 
soon are not thoroughly matured, and in consequem^e the kernels are shrivelled. 

Hand picking has been the main system in vogue through the ages, and is 
still the only system practised in China, India, and Japan. 

Excellent machines for all stages of the industry are manufactured in 
America. Two types of American machines for threshing or picking the nuts 
from the vine have been imported into the Eastern States, one working on the 
principle of a cylinder gi’ain thresher, the other, one in which the plants are passed 
oyer a conveyor and drawn between spring points over a wire mesh, causing the 
nuts ^ fall on to a belt which conveys them to the winnower and grader. Several 
machines of the latter type are being .successfully used in Queensland, and they 
have the advantage of being on w^heels, and are drawn from farm to farm. 

Pon hand picking or threshing the .best plan is to beat the nuts across a 
board or tig^y drawn wires in the case of the bunch iliuts, and with crieeper nuts 
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to rub the whale plant through fine mesh wire netting, tightly drawn over a box, 
when subsequent winnowing will remove trash and light shells. The leaves and 
light pods form an exeellent forage. 

MARKETING. 

The nuts are usually bagged whole for shipment to the buyer. Breaking of 
shells and bruising of kernels should be avoided, as decomposition soon sets in 
with damaged nuts, and weevils are more likely to become a pest. Where shelled 
kernels are marketed great care should be exercised, and they should ))e kept 
.absolutely dry. 


PESTS AND DISEASES. 

Insect pests are not of frequent occurrence, though grasshoppers at timesi 
■cause damage, and mealy bugs have also been found on occasional roots. 

The most common disease is a form of leaf spot {Cereospera Sp.)^ which 
appears as a brownish spot, and is usually found where conditions of bad drain- 
age prevail. In the main it may be said that the most common troubles met with 
in this crop are due to coTiditions and not diseases, and caused through unsuit- 
able soils or locations. 


A NEW FRUIT FLY LURE-PRELIMINARY REPORT, 

L. J. Newman. 

Entomologist. 

In continuance of our search for more effective lures for the capture and con- 
trol of the Mediterranean Fruit Fly, many experiments have been made. 

The preparation which has given excellent results is the proprietary article 
known under the trade name of ^‘Clensel.^^ This had been previously used as a suc- 
cessful contact spray for other insects. It has a very pronounced appeal to the 
olfactory senses of this particular fruit fly, proving an irresistible lure. Up to the 
making of this discovery, the departmental pollard and borax lure had given the 
best results. 

The experiments were commenced in May and have been continued throughout 
the wet season to the end of August. The tests are to be continued for a period of 
12 months, when the final results wdll be published. It has undoubtedly proved a 
successful winter trapping medium, but how it m\\ act as a summer lure during the 
hotter dry weather, and in face of the counter odours of the various fruits in season 
has yet to be determined. 

The odour given off when mixed with water is very pleasant and certainly 
proves attractive to the fruit fly. How it will appeal to other species of fruit fly 
oan only be answered by testing. Fortunately, Ceratitis capitata is the only 
species with which we have to contend. 

In the trials made, the pollard lure was used as a control. 

The fn>Qdu8 opexandi was as follows; — Various strengths of “Clensel,” ranging 
from 1 in 20 to 1 in 80 of water, were tried out. In each tree, two traps each of 
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^^Clensel” and pollard lures were used, in (*itrus trees, beiiio- hiini? alternately. 
Every seven days the traps were examined and the total capture of fruit flies, 
males and females, recorded. The lures were renewed every seven days. The number 
of traps used in the experiment were 10 of ‘^ClenseP’ and 10 of pollard and borax. 

To date, the “Clensel” lure has pven practically a 2V^ times better ca])ture of 
fruit flies than the pollard control. The fiprures for the period May to August were, 
“Clensel” 1,524 flies, pollard 004 flies. The strength at which this lure is recom- 
mended is .1 part to 80 parts of water. The lure should be renewed every 7*10 days. 
During this test, glass traps v. tins W(Te tried out. The glass jars have shown a 
slight advantage over the tins. There are, however, other good reasons Avhy glass 
jars are preferable to tins. The jars never rust, always retaining their })right ap- 
pearance, which is a factor in luring the fruit flies. They are more easily cleaned. 
The third important factor in favour of their use is, that the operator can readily 
see, by looking through the glass, the results of his trai)ping efforts and thus be- 
comes enthusiastic. 

It will be observed that this capture of 2,128 fruit flies has been made during 
the winter months when most growers, in spite of repeated aj)pe.*ils, (lis(*on(inue 
their efforts against this pest. 

Tf the })ublic would make greater efforts during the winter and sjUMug to cap- 
ture the over-wintering fruit flies, a very severe checking blow could be dcjili ibis 
virile fly. 


THE DOUBLE GEE 

(Emex amiralis, Steinh.). 

C. A. Gardner, 

Government Botanist. 

Most people are familiar with this weed, common to many parts of Australia.. 
Its characteristic three-spined fruits adhere to or penetrate most things with which 
they come into contact, and they are so hard and rigid that they enter with ease the 
hardest skin. The name is derived from Dubbeltge — Doom, an Afrikaaii name 
meaning Devil’s thorn. The plant is also sometimes known here as Cape Spinach, 
because it was introduced from Cape Colony, and when boiled as a spinach it is 
said to create an appetite, and is also mildly purgative and diuretic. 

P. Turner, writing in the “Sydney Morning Herald” of 7th Decembei*, 1912, 
says: “In 1830 the ship “Margaret” left Bristol, England, with passengers for the 
Swan River Settlement, and during the voyage called at Capetown, South Africa, 
where one of the intending settlers procured some seeds of the so-called Cape Spin- 
ach, a plant known to botanists as Emex australis, with a view of cultivating it in 
the land of his adoption. In due course the seeds were sown in a gardtui and the 
resulting plants grew vigorously, but, instead of being a useful vegetable it has 
proved to be one of the most obnoxious and aggressive weed pests ever acclimatised 
in Australia.” The plant spread mostly in the coastal areas towards Champion 
Bay. As the Murchison and Gascoyne areas were settled the stock introduced the 
seeds of this pest, and now it is to be found in all of our pastoral areas from the 
Kimberleys southwards. Stock serve as the principal agents in the dispersal of 
the weed, but nibber-tyred vehicles are also an important means by which the plant 
is c^ried into new districts. 
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Tlie Double Geo is now known from all the Australian States. For many yeap 
(until about 1870) it was confined to Western Australia, but it then appeared in 
South Australia where it Ijecaine known as ^Trickly eTack.” From there it spread 



into Victoria and New South Wales at a later date, being known as ^*Three-eornered 
Jack^’ or “CaUs Head.’’ Later still J. F. Bailey recorded it from Queensland in 
1911. At the present time the weed is a declared noxious weed in the Gingin, 
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Toodyay, Wickepin and YiJp^arn Road Board areas, and in the Broome Ward of 
the Broome Roads District. 

The seeds of this plant rarely if ever detach themselves from the spiny fruits. 
These fruits are only carried by some animal or mechanical agency, so that plants 
are only likely to appear in districts where the weed is unknown through the agency 
of introduced stock. The plant being an annual can be controlled providing it is 
eradicated before it is allowed to seed, and since this may occur at an early stage 
of its growth, the plants should be destroyed upon sight by cutting through the tap- 
root just below the crown, t.c., an inch or two below the soil level. A hoe is useful 
in this respect, and in the Murchison district where the seriousness of the weed is 
more apparent than elsewhere, good results have been obtained by individual efforts, 
squatters carrying around with them small hoes like walking sticks, with which 
they cut off every plant seen. The plants will germinate freely after winter, spring 
or summer rains. Once estoblished the plant is very hardy, and does not die ofE 
until it has seeded. It is of course most important that the eradication of the weed 
should be carried out as soon as the plant is recognised, since it may spread to an 
alarming extent in the course of a year or two if unchecked. 


Description of Plant. 

A vigorous spreading glabrous annual with rather fleshy prostrate or ascend- 
ing stems radiating in all directions. Taproot long and thick. Leaves mainly ovate 
or ovate-triangular, sub-cordate or truncate at the base ; the basal leaves usually the 
largest on long leaf -stalks, the upper ones gradually smaller, or with shorter leaf- 
stalks. The flowers are of distinct sexes. The males, consisting of a 5-6-lobed 
perianth and 4-6 stamens, are borne in oblong racemes in the upper leaf axils, often 
with a few females at the base. The females are usually congregated in the leaf- 
axils, and are almost sessile. The female perianth consists of six segments of which 
the outer three develop into the spines of the fruit, the inner three remaining erect 
and connivent in a pyramid at the summit of the fruit. The fruit is hard and very 
durable; when shed it lies on the soil with one spine u])permost. It contains one 
seed which is 3-angled, and rarely, if ever, shed from the fruit. For further par- 
ticulars see plate. 


COMBINED SPRAY FOR THE DESTRUCTION OF THE CLOVER 
SPRINGTAIL (LUCERNE FLEA) {Smynthuris vindis), AND THE 
RED-LEGGED EARTH MITE (Penthaleus destructor). 

By L. J. Newman, 

Entomologist. 

During the past winter a series of spraying experiments have been made with 
the view of discovering a cheap and effective spray for the dual purpose of destroy- 
ing the two above-mentioned pests, 

In a great proportion of instances both the Springtail and the Mite are found 
in association, the exception being our sandy coastal lands and the drier inland 
areas which are hot suitable to the propagation of the Springtail. The Mite ap- 
pears to flottri^ upon light or heavy lands as long as the weather remains showery 
and cool. 
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Several proprietary sprays were tested, but althoug^h effective killers, were too 
expensive to use over large areas. The great difficulty in the control of these pas- 
ture pests is not what will kill them, hut what it will cost to accomplish this purpose. 

It has been proved by experiments that lime and sulphurwash is very' effective 
against the Springtail at a strength of 1 part of concentrated spray to 50 paits of 
water. This, however, did not have any great checking effect upon the Red-Legged 
Earth Mite. Unless a combined spray could be used, it meant that two separate 
applications had to be made to any area infested with both pests. To this end we 
have demonstrated that the following mixture is effective and is economically pos- 
sible of application to large areas: — 

Lime and sulphur concentrated, 5 gallons; Izal, 1 gallon; water, 250 gallons. 
For smaller lots take 1 pint of Tzal, 5 pints of lime sulphur and mix together in 31 
gallons of water. 

For the Springtail only, use 1 part of lime sulphur wash to 50 parts of water. 

The Izal readily mixes with the lime sulphur. 

In practice it was found that 00 gallons of the spray was sudicienl for an acre 
of early pasture, the amount necessary increasing as the season advanced and the 
weed growth increased. The cost of the material works out at slightly less than one 
penny per gallon, or roughly 5s. i)er a.cre. 

There is every reason to believe that the application of this spray some time 
in May, after the Springtails and Mites liave made their first appearance, that great 
destruction of these serious clover })ests would follow. If left later, the growth of 
weeds and gi’ass render the work more didiculi. 

An important point in connection with the use of this s])]’ay is the fact that 
it k non-poisonous. Cattle and sheep will readily feed over pasture sy.)rayed with 
lime sulphur, but when the Izal is added, lhe.y do not relish the i'eed for two or 
three days. 


MARKET REPORT* 


Messrs. H. J. Wigmoj'c and Co., Ltd., of Wellington Street, Perth, have 
supplied us with tlie following information regaiding Chaff available at the Met- 
ropolitan Chaff and Grain Auction Sales held in Perth foi* the i)eriod June to 
August (inclusive). In all cases the price (pioted is for f.a.q. to prime Wheaton 
Chaff, packed in new bags. 


June 

July 

August . . 


Quantity. 
1,050 tons 
990 tons 
1,060 tons 


Maximum. 
£5 5 0 
£5 5 0 
£4 10 0 


Minimum. 
£5 0 0 
£4 10 (» 
£4 5 i) 


The period under review has been very disappointing from a grower\s stand- 
point; quantities under f.a.q. to prime have been very difficult to quit at reasonable 
prices. At the time of going to press the market value for f.a.q. to prime is from 
£4l 5b. to £4 7s. 6d., f.a.q. from £3 15s. to £3 17s. 6d., and in some cases this quality 
is selling at £3 12s. 6d. Mediums are in very poor request at as low as from 
£3 6e. to £3 7s. 6d., damaged and inferior dowm as low as £3 per ton. 

Oaten Chaff , — During the past three months heavy supplies were available 
and low prices had to be accepted. During June and July f.a.q. was selling at 
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£4 5s. to £4 15s., and during August this quality was realising from £4 to 
£4 2s. 6d. per ton. At the time of going to press f.a.q. is selling at from £3 17s. 6d. 
to £4, medium qualities at from £3 5s. to .£3 10s. per ton. 

Oats , — The market has been over-supplied, and with a lesser demand auc- 
tioneers have been forced to quit consignments at veiy low rates, the under-men- 
tioned being the closing quotations: — 

June and July — 

Good heavy feed Algerian or Guyras — 2s. 2d. to 2s. 3d. i)pr bushel. 

Medium feeds — Is. 9d. to Is. lOd. per bushel. 

August — 

Good heavy feed Algerian or Guyras — Is. 9d. to Is. lOd. per bushel. 

Medium feeds — Is. 5d. to Is. Gd. per bushel. 

Wheat . — During the months of June and July f.a.q. was realising from 4s. 3d. 
60 4s. 8d. per bushel, but during August the market eased in sympathy with over- 
seas prices, f.a.q. selling at auction at from 3s. lOd. to 4s. 2^/^d. At the time of 
going to press, however, the market has eased still further, f.a.q. selling at from 
3s. 3y2d. to 3s. 6d., quality approaching this at from 3s. Id. to 3s. 2d., second 
grade at from 2s. lid. to 3s., cracked grain selling at from 2s. 9d. to 2s. lOd. per 
bushel, smutty and inferior at lower prices according to sample. 


LIVE STOCK AND MEAT* 

For the information of readers of the ‘^JournaV’ the following par- 
ticulars have been supplied by Messrs. Elder, Smith & Co., Limited, Perth : — 

COMPARATTVE YARDINGS OF STOCK SOLD AT METROPOLITAN FAT STOCK 
MARKETS, FOR MONTHS OP JUNE, JULY, AND ATUJUST, 1030. 




.lime. 



July. 

August. 

4th. 

nth. 

i 

18th. 

25th. 

1 

2iid. 1 

1 i 1 

9th. 1 16th. 1 23r(l. I 30th. 

6th. 

13th. 

j 20th, 

27th. 

Sheep ... 

10,820 

9,470 

10,447 

9,948 

13,209 

12,872 !15, 410 jl4,951 13,289 

9,880 

13.435 

13,885 ! 

16,116 

Cattle ... 

820 

700 

800 

760 

885 

773 I 682 i 592 ; 571 

819 

813 

612 j 

940 

Pigs ... 

870 

81.0 

80.8 

750 

962 

687 678 720 ‘ 923 

1,-51 

1,083 

1,144 

1,331 


COMPARATIVE VALUES PER POUND. 




June. 


July. 

August. 


4th. 

nth. 

lath. 

25th. 

2hd. 

9th. 

16th. 

23rd. 

30th. 

6th. 

13th. 

20th. 

27th. 


; 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

Muttou 

; ^ i 

5i 

H 

6 

0 

6 

6 

5 

rj 

51 

5 

51 

5 

Beef ... 

i 7 

71 

6 

' 

6] 


7 

7i 

61 

0i 

61 

6 

5 

Pork ... 

1 81 i 

1 ! 

9 

1 

91 


9i 

i 9i 

[ 

i 

9 

81 1 

8 

7i 


1 

1 " 1 

; 8 

i « 

7f.j 

7i 

7i 

1 

j 7i 

7i 

7fi 


i 
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PRODUCERS' MARKETS CO-OPERATIVE, LTD. 

Report as under for quarter ending 10th September, 1930: — 

Fruit was well supplied throughout with every variety in season. Tomatoes 
ex-Geraldton commenced in July with fair values, and have since increased in 
volume. Prices this year, in comparison with a similar period of last year, are 
very low. This is probably due to unfavourable weather and financial depression. 
Citrus growers commenced with fair values but excessive rain and wind caused 
the majority of their fruit to fall, and the market was consequently over sup- 
plied. During the last month, however, prices have improved, and growers still 
having navels to market should realise high takes. Lemons remained unsettled 
throughout, but prime mandarins were always in demand. Apples have remained 
steady throughout; early Jonathans being well supplied -with values firm. With 
the exception of a few prime lines values remained fair until the middle of August, 
when they dropped 2s. to 3s. on all varieties. The market for grapefruit has been 
exceptionally firm this season, prices realising up to 22s. 9d. per bushel case. Cape- 
gooseberries realised satisfactory prices, with i)assion fruit short supplied and 
selling to a good demand. 

Vegetables . — Supplies at the beginning of the quarter were only fair, bunch 
lines being very short, but equal to the demand. Cabbage values were firm with 
good supplies forward. Country potatoes were forwarded to a weak demand, many 
badly graded lines being noticeable. Cauliflowers continued heavy, but the quality 
for the most part was poor, improving, however, towards the end of last month. 
Values for peas and beans were firm. 

Eggs . — Early June saw increased supplies, which remained steady through- 
out the month with values unaltered. New-laid hen eggs selling at Is. 7d. to 
Is. lid. Increasing supplies, however, caused prices to drop considerably, with 
the demand good. 

Poultry . — At the beginning of the quarter the demand for prime quality was 
keen and values maintained. Early August saw values for turkeys slightly lower, 
but other lines remained unaltered. Prices are now firming for nearly every line, 
with the exception of turkeys. 

Carcase Meat . — Early June good supplies with veal in demand. Towards the 
middle of July there was an improved demand for veal, and also pork on account 
of short offerings. Lamb also plentiful at late ruling rates. 
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LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 5. — Fruit Drying. J. F. Moody. 

No. 20. — The Pruning of Fruit Trees. J. F. Moody. Price 2s. 6d. 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 30. — Descriptive Account of the Codlin Moth. L. J. Newman. 

No. 37. — Conference of Producers^ 1910 and 1912. 

No. 46. — Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody and J. Ramage. 
Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Paterson and G. L. Sutton. 

No. 57. — Vermin Destruction. A. Crawford. 

No. 60. — The Farmers Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 72. — The Potato : Its Cultivation^ Pests and Diseases. G. N. Lowe, L. J. Newman, 
D. A. Herbert. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. MeCallum. 

No. 83. — Horticulture and Viticulture. A. Dospeissis. Price 28. 

No. 87. — Sheep Feeding Experiments : State Farm, Chapman, 1920. G. L. Sutton and 
F. Vanzetti. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Slock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 9^.- -The Home Tanning of Sheep and other Skins. H. Salt. 

No. 96. — Poison Plants of W.A. D. A. Herbert. 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton. 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No. 105. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Red Legged Velvet Earth Mite. L. J, Newman. 

No. 109. — Rape. G. L. Sutton. 

No. 111. — Standard Wheat Varieties. G. L. Sutton and F. Vanzetti. 

No. 112. — Automatic Device for Eradication of Stickfast Flea. G. Allman. 

No. 1 13. — Picked Pieces : Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Came. 

No. 115. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 116. — Spotted Wilt of Tomatoes. W. M. Came. 

No. 117. — Cream. P. G. Hampshire. 

No. 118. — Pigs and Pig Raising. P. G. Hampshire. 

No. 122. — Descriptive Account of the Fruit Fly. L. J. Newman. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Root Rot. A. J. Despeissis. 

No, 220. — Irrigation and Drainage, A. H. Scott. 

No. 221. — Soudan Crass. G. L. Sutton. 

No. 225. — Subterranean Clover. G. K. Baron-Hay. 

No. 238. — The first Australian Studmaster — Bis Flock. G. L. Sutton. (Reprint from “Jour- 
nal”) 

No. 239. — Field Experiments, 1027 — Chapman. I. Thomas. (Reprint from “ Journal”) 

No. 241. — Fidd Experiments, 1927 — Merredin. Langfield (Reprint from “Journal”) 

No. 242. — FieUi Experiments, 1927 — Avondale. Wild and Bailey. (Reprint from “ Journal.”) 
No. 243. — Successful Codlin Moth Control in W.A, G. W. Wickens. (Reprint from “ Journal”) 
No. 244. — Fruit Fly — Trapping Experiments. L J. Newman and G. W. Wickens. (Reprint 
from “Journal”) 

No. 246. — Leaf Rust of Stone Fruit. W. M. Came. (Reprint from “ Journal”) 

No. 246. — Field Experiments — Wongan Farm. I. Thomas. (Reprint from “Journal”) 

No. 247. — Red Clover. G. K. Baron-Hay, C. A. Gardner, and A. B. Adams. (Reprint from 
“Journal”) 

No, 248. — Elephant Crass. G. K. Baron-Hay and C. A. Gardner. (Reprint from “ Journal”) 
No. 249. — Phosphate or Phosphoric Acid G. L. Sutton. (Reprint from “ Journal”) 

No. 260. — Sheep — Hand-feeding. H. McCaUum. (Reprint from “Journal”) 



512 


JOURNAL OF AGRICULTURE, W.A, 


[Sept., 1930. 


Every man 
has his 
ideals— 


And naturally 

It Is to be expeoted that 
SOME REFLECTION of 
these Ideals would be 
found In his HOME LIFE 
of whioh the HOME 
ITSELF forms an Integral 
part. 


Does your present dwelling satisfy you In this 
respect ? Dees It refleot your Ideals 7 If not then It 
Is time that you considered the question of some- 
thing better. 

Write to us, enclosing a rough ground plan, and 
we will prepare a plan, speoification and price to 
suit your pocket. 

Nothing too large nor too small for us to under- 
take. 



Banning Bros., Ltd. 

CHARLES STREET, PERTH. 6.P.O. BOX F313. 
Sawmillers, Manufacturers and Importers. 

Wb stock all Builders^ supplies ^ 

Cabinetmakers and Wheelwrights* Materials, Hardware, 
Frultcases, etc. 


Joinery Dept., Charles Street. Timber Yard and Woodworking 
Mills, Sutherland and Aberdeen Sts,, IVest Perth» 


Sawmills at: Argyle, LyalPs MIll, Muja, and Lowden, 
Branches at: Fremantle, Bunbury, and Collie. 

3-^4 
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ON THE ART OF HELPING OURSELVES* 

(The Editor.) 

Thore is an, old adage that nms something like this : He who will not buy, 
jannot sell.” Time has not altered the verity of the aphorism, but the mutability 
)f custom has wrought numerous transformations in the methods of our exchange. 
3arter has long since given place to money: a symbol, representing wealth, design- 
hI to simplify mediums of exchange. Money has given )>lace to a money market, 
md has become a complicated maze that represents not the wealth of a nation but 
he money value of its wealth ; and that money value rises and falls according to 
he pressure of internal and external influences. Thus we find Australia to-da>' 
eerning with wealth of varied sorts, ami jiregnant with potential sources (delightful 
latch-phraso) of more wealtli, with a meagre population unable to assimilate more 
han a small portion, and yet, in the midst of all this plont>% there abounds poverty 
nd distress. 

What is Wealth ? It should be those things needed by a peojile for their sus- 
enance and well being ; the essentials which provide food and clothing and shelter 
vdth something over for little luxuries and sport and amusement ; the right of 
ducation and the pursuit of knowledge and happiness. All these Australia has in 
.bundance. There is more than enough in our crops and herds to supply pro* 
vendor for all ; wool to clothe our backs, and hides to shoe our feet ; timber and 
ron and clay to house the families of the Commonwealth ; fruit and wine and in- 
umerable etceteras to minister to the taste and pleasure of the populace and help 
(uild up a strong, virile race. There are enough savants among us to carry on 
ur high standard of education, and a soil and climate rich in fertility to provid 
)r all while the adolescent still continue their studies. Assuredly we have wealth 
L that sense. 

But again, what is Wealth ? Is it an agglomeration of Bonds and Securities, 
damped paper and minted coins of gold and silver and copper ; articles that in 
lemselves could not appease a passing hunger and, excepting perhaps the paper, 
)uld not raise the temperatime of one shivering body ? 
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There are ii). this World certain peoples who have cultivated and established 
an acquisitive faculty for this form of wealth, which, in itself, represents a man’s 
honour and his promise to pay. Just how they manipulate the flow of this wealth 
so that it will gravitate to their coffers is not easy to comprehend — at least it is not 
easy to most of us. Yet they manage it, and so they become the Kings and the 
Captains of Commerce. They are not, as is often misrepresented, a barrel- bellied 
hang- jewelled, coterie of gourmands, imcomfortably enthroned on bags of bullion. 
For the most part they are hard working devisers entrusted with the earnings and 
savings of many who are dependent on them for provision against penury in their 
declining years, and who look to them to finance their businesses, their homes and 
their farms, and perhaps their sustenance. They spend much time and energy in 
designing flows into their reservoir, and directing trade and commerce so that the 
rake off will add to their accumulations, and enable them to pay the interest their 
clients must have in return for their capital invested. Much of their method is 
based upon loans for development of trade and commerce. 

Australia has in the past been a huge exporter of promises to pay. A lot 
matters for what these promises were made, but what matters most of all is that 
they ARE PROMISES, these nice pieces of stamped paper, and that they represent 
the Australian standard of honour ; an<l that standard must be maii»taii\ed. Our 
promises were accepted as national, and that our national honour ranked high in 
the World’s estimation is evidenced by the readiness wherewith loans were obtain- 
able. We have had a good time spending our promises, and now we have to face 
the honourable if painful duty of redeeming them. The moral is that we must in 
future be sparing in our promises and ii\ our acceptance of help from others. We 
must practise the virtues of self support. 

In the past, this is what has happened : 

We desired to carry out some great undertaking, so we asked for a loan of 
money values, and the Kings and the Captains of Commerce said “ Go ahead. Wo 
will finance it.” So far so good, if it were to be reproductive and we carried out 
the work with the finan,cial assistance given us. But very often we did not. Wo 
said “ All right, lend \ia £20,000,000, but don’t bother to send it out to us, just 
spend about 80 per cent, of it amongst your own people and keep them employed 
making the things we will require for our undertaking. The balance we will vrant 
to pay a few workers out here.” That suits the Kings and the Captains. It saves 
them sending the money and helps them to keep their own people in jobs so that 
their traders and manufacturers get all the rake-ofl and they send us the manu- 
factured steel and iron and copper and such like. And then when the imdertaking 
is finished we have not had to use one own iron and copper deposits, and we have 
not had to build big plants and furnaces and things. All that has been done for us 
and our own deposits are quite new and have never been touched at all. Then the 
time comes for us to pay back this money we never had, b\it spent in some other 
country thrbugh some other agent, to keep its people in comfortable employment. 
Of course we have our nice new iron deposits and copperfields, but we cannot pay 
them with those because they do not want them, seeing that they have their own. 
We might pay them in gold, but, alas, we have been in the habit of pouring our 
gold into those channels devised by the clever Kings and Captains, in order to pay 
for old loans. So we offer to pay with wheat and wool and hides and things, and 
as we have not gold we are permitted to send them, but are assured that there are a 
lot of folks who can supply those commodities, and they too have debts to redeem, 
and it is smprising how little value there is in our goods to-day. ” However,” 
they say, “ You better send us all you have and we will see what we can arrange 
for you.” And so to ‘ save face ’ we have to send away the wool and the wheat, 
and. our workmen who were engaged on the big undertaking are out of a job, and 



515 


Pec., 1930.1 JOURNAL OF AGRTCI'LTURE, W.A. 


can’t got tlie goods thoir follow patriots ))rodiiced for them bocauso the> ha\ o to be 
sent away to some one who places little value on them. 

How are wo to get out of it ? It is a pretty mess. We luive got to pay o\ir 
debts and feed our pi^oplo and keep them (dothed and sheltered. Lot us start on 
the last proposition first. We can employ a lot of people making our own. clothes 
and our own boots. 1 do not see why they should not bo as good as the clothes 
and boots from elsewhere, but if they are inferior, then that is our fault, ai\d we 
have to put up with it and wear them, and w^e will soon, encourage mfj.nufacturers 
to produce the better and moro attractive article. .Man>^ are doing it now. We 
could employ a lot of peoyde devolopin.g our deposits and manufacturing steel and 
copper and other things e.ssontial to our big undertakin.gs. It would be better to 
spend £20,000,000 of our own golden sovereigns in Westeri*. Australia ere(!ting 
plants and factories. We w^ould then, still have the 20,000,000 sovereigns in the State 
and the factories as well : if we send the sovereigns away to buy material from else- 
where, when wo have purchased we have lost the opportunitj^ oi ('stablishing 
manufactories, we have lost tlie sov'ereigns, a!»,d have stuneonc else’s goods wearir\g 
out in our own, State. This-is the Royal Hotul to Poverty. Let the Kings and 
Ca})tains of tV)mmerce erect thoir factories on our own shores and employ our 
peoples in our State manufac.turing for our rocpiirements, an.d wo will all bo hotter 
off. We can thou, (unploy some <»f their sur3)lus inhabitaj>,ts if tht5>' cane.ot bnd 
work for thorn. We can raise sufficient food and clothing for all and we can pay 
thoir intfjrest and wij)e off the old debts. We cannot do it if we continue to borrow 
goods from them and not gold. 20,000,090 sovereigns circulating in tins State 
would ac,com3)lish a tremendous amount of development and we would still have 
the gold ; £20, 000, 000 worth of debit notes for work done by otlier })e()ple in 
other lands leaves us with nothing in our coffers and a heavy ros3)onsibility of 
paying back in goods which can ho bought by oiu* crciditors from cheaj) labour 
and low standard of lifo countries. 

Last year Western Australia imp<^rted £20,000,000 of goods, 50 jior cent, ot 
which 'wore made in other jiarts of Australia. Wiuit wo 8j)ent in ^-^.ustralia doe)S 
not matter so mucli. We get some rohouud from there and the goods are tnann- 
nufactured under our conditions and according to our .standard of life. Wliat we 
purchase from elsewhere matters a lot, because it is money sent awa.N" to ])eoi)le 
who will not take our goods except at the prices for wlucli thfjy can b(^ obtained 
from cheap labour countries. 

We must begin to j^ractise the yninciple in our own State fir.st. £5,000,000 
was spent in other parts of the Commonwealtli last year to buy goods that are 
in competition with our own manufacturers. Tliink of this ! £5,000,000 liood- 
lessly sent away, which, spent here, in one year would give emidoynuwi,t to 22,000 
adult males at the basic wage. Yet we go ou. buyirxg indiscriminately whatever 
goods are offered us. Let us take a few lines of the .))rin'Upal commodities im- 
ported from the Eastoi'u States alone : Butter, 58 per cejR. of our recpiirements ; 
Cheese, 99 per cent. ; Honey, 43 per cent. ; Confectioi),ery, 54 per cent. ; Fruit, 
juices, 76 per cent. ; Jams, Jellies and Sauces, 89 per cent. ; Vinegar, 15 per 
cent. ; Jelly crystals, 78 per cent. ; Tobacco and (Cigarettes, 90 pci* cent ; Boots 
and Shoes, 64 per cent. ; Bacon and Hams, 65 per cent. ; Knitted ware, 42 per 
cent. ; Blankets, 85 per cent. ; Rugs, 84 per cent. ; Paints, 10 per cent. ; 
Crockery and Porcelain, 78 per cent. ; Oatmeal and Wheat meal, 65 per cent. ; 
Wine, 55 per cent. ; Furniture, 8 per cent. ; Wearing apparel, 82 per cent. ; 
Of cour.se it is not only the loss of money that we have to deplore, but there is also 
the loss of the value of raw material in the State that cannot be developed because 
we take manufactu'ed articles from other States and Countries. Of course if 
we do not sell we cannot buy, but the trouble is we have been borrowers and 
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buyers so long we have neglected the selling side of the business. We have to 
do a lot of selling to get balanced up. We want to be brotherly and trade with 
people, and when we buy (and we will always have to buy for we are not self- 
supporting in all things) we want to know what the seller is going to take from 
us in return in the way of our goods. If he can’t take our goods we don’t want 
his. It is not unfriendly to refuse a neighbour’s wares if you have nothing to 
give him in return, and it is very unfriendly to take his goods if you can’t see 
your way to pay for them. The more self-supporting we can become the less 
we will have to buy, and the more we can produce the cheaper we can disj)ose 
of our surplus. Remember the parting advice of Polonius to his son : “Neither 
a borrower nor a lender be, for loan oft loses both itself and friend and borrowing 
dulls the edge of husbandry.” 

Now having settled this to t>ur satisfaction let us “ go to it.” Talk it over 
with your wife and your family, and then with your neighbour. Make it a New 
Year resolve when you go marketing to ask, “ Are these West Australian Manu- 
facture ” ? After that ask for Australian, and then Empire manufacture, but 
insist on all locally made goods first. If this principle is followed you will see a lot 
less unemployed this time next year. We could find employment for all our popu- 
lation with a decent return for their labours if we would use our own raw material 
and make our requirements. Kollowing the prejudiced, blundering methods of 
the past wo have reached the position where we have borrowed and purchased 
ourselves into debt, so that we might throw a lot of our good citizens out of em- 
ployment, leaving them to face ( liristmas .on a more sustenance pittance ; vv^e 
have himted our capital away into bonds instead of circulating to create trade 
and manufacture. We have got to pa>' the piper. Lot us pay him and get rid 
of his jarring discords, and let us lay hold of a new irudody that will lilt us along 
the road to harmony and prosperity. 


LUCERISTE-THE QUEEN OF FODDER CROPS* 

Geo. L. Sutton, 

Dimdoi- of Agriculture. 

It is fitting that ^‘Lucerne,” or ‘ ^Alfalfa/ ^ because of its particular suit- 
ability for the nourishment of young stock of all kinds, should be associated in 
the minds of farmers with maternal qualities, and in consequence called the 
“ Queen of fodder plants, just as Maize, with its sterner characteristics and 
greater suitability as a food for adult animals, Is called the “King’^ of fodder 
plants. As food, each is complementary to the other, and their alliance when 
brought about on the farm is followed by the happiest results. 

Lucerne was introduced into Greece during the Persian Wars, about 490 b.o., 
so that it is known to have been cultivated for well over 2,000 years. It has 
therefore been well tested. It was taken to Spain by the Moors under the name 
of Alfalfa. The Spaniards introduced it to Mexico, and from that country it 
spread over South America and extended to the United States and Canada. .In 
Canada and America lucerne is known and cultivated as Alfalfa. This word 
is believed to be of Arabic origin, and derived from words which mean ^‘the best 
fodder.^* It will thus be seen that its great value for fodder purposes has been 
long recognised, and the splendid reputation which this plant so early earned, 
and which by its name has come to us down through the centuries, it still 
maintains. 
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it lias been thought that the name Lucerne, by which it has been known in 
England and France, was derived iVom the Swiss canton of the same name, 
but Coburn in the ^‘Book of Alfalfa considers this to be a mistake, as it was 
not known there until long after it was cultivated in France and England. He 
slates that: — ‘^The name Lucerne is probably derived from the Spanish word 
^Userdas,^ which the French changed to ‘La cuzerdo,’ and later to ‘Luzerne,’ 
still later to ’Lizenie,’ and then to ‘Lucerne.* ” 

The botanical name of Lucerne is Medicago sativa. It belongs to the. family 
of leguminous })lants, of which it is probably the best known and most valuable 
irieitibor. It usually grows from 1 to -"i/o feet high, but oceasionally taller. It 
is a deep-rooting, remarkably long-lived and prolific perennial. Under the best 
conditions it may be cut many times a year, and year after year. It is stated 
that there are lucerne fields in Mexico over two hundred years old, and others 
in France which are known to have been productive for over a century. There 
is no reason to believe that it will not be expially long-lived under Australian 
conditions if established on suitable soil, suitably manured, and given reason- 
able attention. The intensive lucerne plot referred to in the issue of the “Agri- 
cultural elournar* for April, J9‘J4, had then been established for seven years 
(it is now 13 years old) and is still flourishing, and shows no ^igfls oL exha.ns- 
tion. Its deep roots penetrate readily to 10 to 20 feet, and have been traced to 
much greater depths. Coburn records a case where the roots were found pene- 
trating through crevices in the roof of a tunnel one hundred and twenty-nine 
feet below the surface of a lucerne field. 


CLIMATE. 

Lucerne loves heat, and makes its maximum growth in spring and summer. 
It is at its best when plentiful supplies of water are found in combination with 
heat. Under such conditions, which usually involve irrigation, it is remarkably 
prolific, successive cuttings of luxuriant forage being obtained at intervals of 
five to six weeks, with an aggregate yield per acre of 20 to 25 tons of green 
fodder, or, if made into hay, of six to eight tons. Owing to its deep-rooting 
system it is well able also to withstand extremes of temperature. The writer 
when in New South Wales has found it growing as far north as the Queensland 
border, and south not far from Kosciusko. It is also w^ell adapted to withstand 
summer drought. Grown experimentally without irrigation at Chapman and 
Merredin Experiment Farms, it has proved that it will live for several seasons 
through dry summers, remaining dormant during the dry weather, awaiting the 
summer showers or the winter rains to spring to activity. 

It is believed that there is no part of the agricultural are.a in ^vhich this 
plant cannot be made to serve some useful purpose. For maximum returns for 
fodder or hay, irrigation will probably be necessary in most districts, but even 
in the drier areas sufficient information is available to indicate that it is likely 
to prove useful for grazing. It is anticipated, however, that its greatest useful- 
ness will be in the Dairy Belt, and because of its great fodder value no dairyman 
should bo without his lucerne patch. 


SOIL. 

Lucerne is not particular as to soil. With suitable treatment it will grow 
on almost all classes of soil, from nearly pure clay to light sandy soil. At one 
time it was thought that it would only grow on rich, deep alluvial soil, but 
experience has shown that there is hardly any kind of soil on which it wdll not 
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grow provided the soil is not waterlogged or sour. The most favourable soil is 
a rich, somewhat sandy loam, warm and friable. The liighest yields are obtained 
with the least trouble on the very best alluvial soils found on creek and river 
banks well supplied with ])lant food and with free water from 0 to 20 feet below 
the surface. At one time the heavy clays were considered unsuitable, but cases 
are recorded where excellent crops have been raised on soils of this character, 
but more care is required in preparing the seed bed than on the friable loams. 
Whilst lucerne can utilise enormous quantities of water during the growing 
period, it is killed by stagnant water lying upon it. A cn«e is known, however, 
where the flood waters from the Hawkeslmry River remained on the lucerne pad- 
docks for eight days during the winter, when the roots were partially dormant, 
and Avithout doing it any permanent injury. In this instance the deposit left 
round the plants Avas removed as soon as the waters receded. 

Lucerne will not stand wet feet’’ aptly conveys the meaning of the rule 
that if the soil is not naturally drained to a depth of several feet, action must 
be taken to bring about this condition before the llicerne is planted. 

PEUARATJON OF SEED BED. 

Lucerne likes a compact seed bed with just a little loose soil on top, and 
iis the lucerne seed is small the soil should be well prepared. Though the 
lucerne plant when established is one of the hardiest of plants, yet when young 
it is delicate and re<juire favourable conditions foi* its support. The seed bed 
therefore should be warm, mellow and compact, with jiisl a Ihin layer of loose 



Experimental Lucerne Plot — Merrcdin, IhUK 

soil on top. It is essential that the seed bed proper be compact, in order 
that the seed may germinate readily and the soil moisture move most freely 
in all directions to convey the necessary nourishment to the young plantlet. 
The compact soil in which the seed is deposited should be covered, however, 
with a layer t)f loose soil, thin enough for the small and tender plant to force 
its way through, so that the evaporation of the moisture brought near the surface 
by the compaction of the underlayers for the use of the roots will be lessened. 
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l*criuisft of tlU 'C re |uireiiu*nts it is jirnerally a<lvisnbk‘ to ('oiiiiiit'iict' the pr(‘j)ara- 
tioii of the land some time before sowing:, usually by fa]lo^^ ing’, and the i>]oug:hing: 
can then be deep. Kxeept in rare iiistanees the ploughing; should not be done 
later than at least six weeks before the seed is to be sown, lor if i)loughod 
later than this it is dillieult to get the seed bed into that eompaet condition 
wliieh is so essential for the best results with the establishment of this crop, 
riiie planting of tlie s(K»d on a loose seed bed is n. fretpient source of failure with 
the lucerne crop. It is also advisable that the seed bed be as free from weeds 
and weed seeds as it is possil)ie to get it, for the <lelicale young lucerne plant 
cannot compete with the hardy young weeds of a dirty seed thoiigli 'vheii 

when established the reverse is the case for it is the hardi(‘st of plants, and but 
few weeds can compete with it. In its early .stages weeds are very f );’midal)Jc 
and serious ban(licai)s, and it is believed that more failures are dm* to the 
]>resence of weeds amongst the \oung lucerne jdants than to any other caase. 

An experiment to ascertain the effect in this connection was carried out 
at the Merrediii Experiment Farm in 1919. This expOiiment was planted on 
forest land. Tlie jdots were one-fortieth of an acre in area — 2.') links wide and 
ime chain long. The seed bed Avas well prepared by fallowing; on one plot the 
weeds were destr«)yed, f)n the othei* they wen* allowed to groAv. The rainfall 
siihse(|uent to tlie planting Avas good, and to the end of the year Avas as 
follows: April, .102 points; .May, 17 jioints; dune. lOo ])oints; July, 2311 points; 
August, 104 points: Septemhe?*, 411 ]K)ints: October, 180 points; November, 118 
points; I)eceml>er, 9 points. The seed germinated Avell on both plots. 

On the hand-weeded ])lots, the lucerne plants greAV well. On 9tli October 
the average height of the lucerne ])lants Avas 18 inches, and about one-fifth of 
them AA’ore in llower. It Avas then cut Avith a. scytlie and AV(‘igl!ed; the green 
material was allowed to remain on tlie plots until cured as hay, when it was 
again weighed. The computed yields per acre in each case were:— Green weight, 
(•1 cAA’t. ; hay Areii-’lit. 29 cAvt. 11 qrs. 

On the unwc*(*ded jilots the weeds, mainly barley grass, grcAA a|.)ace and so 
thickly that only a fcAv plants of lucerne Avere visible. This AAoed growth was 
cut off at the same time as the lucerne on the other plots, after Avhich the vegeta- 
tion remained dormant until the rains in March. Some pi ant. s Avere then notice- 
able on these plots, but there Avere neither as numerous nor as vigorous as those 
on the plot.s Avhiidi had been Aveeded. 

The diffen'iice in the results obtained from the Aveeded and unwe(*ded plots 
brings out in a marked manner the necessity of freeing young lucerne plants 
from the more vigoi’ons weeds. It shoAvs that as it is not a commercial proposi- 
tion to control the Aveeds on a large area by hand-Aveeding, it is essential to 
obtain a seed bed as free from weeds as is possible by destroying them before 
tile lucerne is jilaiited. The importance of securing a seed bed free from Aveeds 
is so thoroughly recognised by one of the most successful groAvers of lucerne in 
the wheat belt of Ncav South Wales that it Avas his practice to commence to 
prepare for lucerne three years before it Avas sovrn. This does not mean that 
the land was nncropped for that period, but that the cropjiing adoiited was such 
as would tend to destroy Aveed groAvth. As the criip is a ]Aerennial one, the 
thorough preparation of the seed bed necessary to make it free from weeds and 
compact is justified. 

SEASON TO PLANT. 

In Avarm and particularly the dry districts of Western Australia autumn 
sowing, i.e., in March and April, is likely to give best results, provided weeds 
can be controlled. Rain usually falls then and the ground is warm to ensure 
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a good germination of the seed and a vigorous growth of the plants. During 
the winter plants have opportunities to make a good root growth, so that the 
plants become strong enough to stand the hot weather of summer. On the other 
hand, where weed growth is troublesome, in cool districts with a liberal rainfall 
spring sowing may be advisable. When spring sowing is practised the ground 
should be fallowed in autumn or winter, so that the cultivation in winter and 
spring will afford oiiportunities for destroying weeds. This is the plan so success- 
fully adopted in the southern districts of Wagin, Katanning and Gnowangerup, 
where considerable areas are planted for pasturing sheep. 

DODDER. 

Dodder (Cuseuta spp) is a ])arasitic plant ^dne which groAvs Ltoiu seed. It 
is probably the most serious lucerne pest the grower has to face. The seed 
germinates in the soil and retains its connection Avith this until it comes nito 
contact wdth the stem of the lucerne plant. It then severs its direct ceunection 
w’ith the soil and lives upon the juices of its host, the lucerne plant, until it * 
ripens its seed or has killed the host. Once started dodder continues to grow 
and spread by means of its tendrils, Avhich grow from one plant and catch other 
adjacent ones. The plants first attacked begin to die and the post spreads out 
in all directions. 



Lucerne and Dodder. 


The tiny seed of this pest is sometimes found in an admixture of lucerne 
seed, and because of this disastrous effect upon the crop precautions should be 
tak(m to preA^ent it being introduced with the lucerne seed Avhieh is being sown. 
Though some dodder seed can be separated from lucerne seed by suitable clean- 
ing machinery ‘because of the difference- in their relative sizes, yet, because of 
the ATital importance of not introducing dodder, only seed vrhich has been har- 
^^jted from crops known to be free from dodder should be used. 
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It may be, however, that despite the precautions taken, dodder has estab- 
lished itself. Kvery effort should be made to eradicate it. if very {generally 
established, jmobably the best way of dealiiifj: with this pest will bt‘ to plough 
up the paddock, and grow other crops upon it for a jiurnber of years until all 
the dodder seeds have germinated and the plants arising therefrom have been 
killed. For dealing with isolated patches the usual method recommended is to 
mow or hoe them, cover them with straw, and burn the dried material. Close 
and repeated grazing for soirie time may also prove effective*, as the animals 
arc likely to eat the dodder quite close to the ground and i)revent it forming 
seed. Mowing has pro\'ed ineffective owing to the fact that little tendrils of the 
dodder plant are left on the lucerne stems near the ground and below tlu* cut 
surface of the lucerne. 


VARIETIES. 

There are se\ era] kinds of Lucerne. These are, however, types rather than 
varieties, and are mainly of localised character and usually distinguished by 
the name of the country in which they have been grown, e.g., Peruvian, Turkes- 
tan, Arabian, African, etc. Many of these have been tried in Australia and at 
the Chajmian Experiment Farm. The results obtained there are in accord with 
those obtained in the Eastern States, and are to the effect that none are as suit- 
able for, or as prolific under Australian conditions, as the Australian typo, which 
has been evolved as the result of the survival of the fittest. OroM^ers should 
therefore insist upon being supplied with Australian seed, most of which now 
comes from New Soutli Wales. Realising the superiority of seed produced in 
the Commonwealth, the Federal Government now insists that all imported seed 
shall be stained pink, so as to make it readily distinguishable from the local seed, 
which ill colour ranges from gi*een to purple. Mo«t of the seed produc(*d in the 
Commonwealth is grown in New South Wales in the Hunter River, Tamworth, 
and Mudgee districts. 

During recent years ad\ertisements ha^’o ajipearc'd in the agricultural pre.ss 
claiming very distinct advantages for certain strains of lucerne, the roots of which 
are offered for sale. These roots are said to he the progeny of a selected surface 
rooting plant, and it is claimed that planting them will resiill in tlu* estahlishment 
of a superior type of luccTiie. As the result of very careful incjuiries growers 
cannot be adA’ised to i)urchase these roots, as there is no evidence to show that they 
have any advantage over the best strains of the Australian variety. Tn tliis connec- 
tion the following warning was issued by Mr. H. Wenholz, Director of Plant 
breeding, New South Wales Department of Agriculture: — 

“Any lucerne grower knows how variable in composition his lucerne 
field is, consisting as it does of plants which vary considerably in habit, 
growth, leafiness and response to climatic conditions. The Department has 
had some of tlie well advertised lucernes under observation, and has not 
seen in any of them anything superior to what exists in isolated plants in 
any lucerne field. Growers are advised to ac<u*pt with much caution the 
optimistic announcements being made with regard to new lucernes, especially 
to those the distribution of which is being effected by roots.” 

Good seed of the right kind is essential, and therefore the grower should 
see that he obtains it by using Australian-grown seed. The seedsmen are re*iuired 
to guarantee the germination and the maximum percentage of weed seeds and 
impurities in the samples offered. A good sample should have a germination of 
about 75 per cent., and should not contain by weight more than V 2 per cent, of 
weed seeds and of impurities. The sale of lucerne containing dodder and other 
noxious weed seeds is absolutely prohibited. 
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Rate of seeding. 

The amount of seed depends upon the purpose for which the crop is intended. 
For hay-making purposes the amount sown by farmers ranges from 6 to 25 lbs. 
per acre. If, however, it is intended that the crop shall be grazed, the (quantity 
sown is much less and ranges from 2 to 8 lbs. per acre. In some of the lucerne 
growing districts of the Eastern States where lucerne hay is the staple crop the 
practice is to sow about 25 lbs. of seed per acre, and growers have been Known 
to state that they would prefer to saw 30 rather than *20 lbs. per acre. This 
attitude is due to a realisation of the fact that ninny causes operate against 
plants succeeding and ]n’event more than a small percentage of the seed fi’oin 
producing healthy established plants; the young seedlings are tender and have 
difficulty in reaching ihe surface after gennination. During the process of 
covering many of the seeds sink too deeply into the soil, whilst many remain 
quite near or on the snrlVice and fail owing to insufficiency of inoisture. Further, 
v;hilst the lucerne crop is being established a process of elimination occurs, w(*e(ls 
rob the soil of the fertility, use up moisture, and compete with tlie lucerne for 
light. This makes the plants thin and spindly and generally sajis their vigour, 
and in conserpience it is only the strongest plants which survive. 

It is considered that, when established, a. stand of some 50(1, 0(K) ])lauts pei* 
acre is ample. Seeing that JJb. of lucerne seed contains aboin 22{),0()l> seeds tin* 
use of from 2 to 3 lbs. of good seed per acre would meet these reijuiremeiils, 
and though it is recognised that a farmer should not run the I'isk ol‘ a thiu crop 
as the result of being niggardly with the seed, it is considered tliat the use ol’ 
t) lbs. of good se(‘d on well prepared land allows for the many contingencit's re- 
ferred to, and that to use more than 12 tbs. is unduly extravagant. 


METHOD OF SOWING. 

Excejit on loos<^ drifting sands lucerne slioubl iioi lie sown with a iiuise ci-op. 
Tfiere is a general agreemeiii amongst experienced lucaune grow ers that il’ lucerne 
succeeds with a nurse crop it is in spite of the additional drain upon the soil 
moisture instead of by reason of it. This is particularly a])]dicable to dry 
(di mates, for when there is only a limited supply of moisture available, all this 
will be required to germinate the seed and give the young plant a vigorous start 
in life. 

The seed is usually broadcasted and should be sown near the surl'ace. The 
seed may be broadcasted cither by hand, by a hand broadcasting machine of the 
“Cahoon-’ or similar type, or through the grass seeding attachment ol: the ordin- 
ary grain and fertiliser drill. An even distribution of seed is desirable; it is 
not easy to obtain this by broadcasting with such small quantities of small seed. 
When necessary to sow by hand it is convenient to follow behind a roller or 
harrow, so as to have a clearly defined area on which to sow. The small <]Ufiutity 
of seed used is dealt with by using the finger and thumb instead of the whole 
hand for picking up and spreading the seed; and sometimes to facilitate the 
work and ensure more even distribution the seed is mixed with dry soil or ashes. 
,When the hand machine is used a small quantity of seed can be sown best by 
turning the handle the opposite xvay to the usual one. The seed can be soAvri 
down the seed box of the gmn and fertiliser drill if mixed with some bulky 
material like bran. It is sometimes mixed with superphosplinte and sown through 
the fertiliser *box. but this method is not recommended on account t)f the destruc- 
tive action ^f the fertiliser on the vitality of the seed. When sowing the seed 
thi^ggh the shoes’’ of the drill grain there is some risk that the seel may be 
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planted too deeply, but provided this risk is known it can be guarded against 
and avoided. When sown down the tubes of the grain drill the seed can be 
deposited on the surface by removing the tubes from the ‘‘shoes,” and at the 
same time a broadcasting effect can be obtained by arranging for the seed to 
be dropped on to a sloping board fixed with an inclination of about 30 degrees 
to the ground. 

The seed is sometimes sown in drills which are far enough apart to admit 
of intertillage. This method is believed to be the best for dry districts, and 
parlicularly for jiJaces where weeds are troublesome, and for small paXcho. It 
is further recommended as the method to be adopted when deteiaiiuiing the suit- 
ability of new locations for this crop. The results obtained by Mr. A. C. R. 
Loaring at “Lawnbrook, ^ ’ Bickley, with lucerne in drills 2ft. tbn. apart, and 
recorded in the “Agricultural Journal,^’ April, 1924, prove that there is no need 
to fear lessened yields from the adoption of this jTiethod, and it has several 
distinct advantages. It enables the land betw^een the rows to be kept loose by 
cultivation, as the result of which loss of soil moisture by evaporation is reduced 
to a minimum, and the water is conserved for the use of the crop. Another ad- 
vantage is that the cultivation given to conserve the moisture also destroys 
weeds, thus preventing the crop form being robbed of the plant food and mois- 
ture which the weeds would use for their growth. It has the further advantage 
that a saving of seed is effected wdien planting in tjiis way, for, assuming that 
only 59 per cent, of the plants were obtained from the seed planted, 2 lbs. of 
seed will provide 15 plants per foot of row’ if the rows are 3ft. apart. The seed 
is covered either by rolling or by harrowing with a light or brush harrow, but 
it is best covered by the joint operations of both rolling and harrowing. The 
rolling presses the seed into the soil, and in this w^ay the germination is assisted; 
it is, however, undesirable to leave the surface compacted and smooth as left by 
the roller, for this tends to draw the moisture to the surface where it can be 
e^'aporated, and in addition a rolled surface crusts readily after a shower. Those 
disadvantages can be overcome by lightly harrowing the rolled surface. 


INOCULATION. 

Lucerne, in common with other Legumes, is able to obtain the nitrogen for 
its requirements from the free nitrogen of the air, which contains about 80 per 
cent It is enabled to use tlie free? atmos])heric nitrogen by the uid ol’ certain 
vegetable organisms which derive their sustenance from the nitrogen of the air 
and the starch of the plant. When acting in this way the presence of these 
bacteria can be noticed by the appearance of vvartlike nodules or tubei'cules on 
the roots, the nodular swellings are filled with the micro-organisms and are 
usually in clusters. Some are as small as a pin ’s head, others as large as a pea. 
It was thought at one time that each legume — lucerne, clover — had a distinct 
organism, but now it is believed that legumes of closely related kinds have the 
same organism and will pass from one kind to another. Thus the bacterium 
found on “White Sweet Clover’’ and on “Burr Medic” or “Burr Trefoil” have 
proved to be also suitable for lucerne, and similarly the one found on the Pea 
suitable for the Broad Bean or Vetch. 

These nitrogen collecting bacteria do not act when there is an abundance of 
nitrogen in the soil available for the use of the legumes. They so to speak, 
become lazy. 

Seeing that in soils deficient in nitrogen lucerne will be dependent upon the 
presence of nitrogen-gathering bacteria for its supplies of nitrogen, :t follows 
tliat if they are not present its development will suffer and w’ill be shown by 
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the pale colour of the foliage. It is important, therefore, to have these organisms 
in the soil; in*fact lucerne cannot be a complete success without th(?ni. Fortun- 
ately there is no record of their absence in any place where Inccriie has been 
tried, to date, in Western Australia, and because of the maimer in which clovers 
flourish throughout this State there is every reason to believe that they will be 
present naturally right throughout the agricultural areas. It, however, they 
should prove tfi be absent, they can be introduced, a>nd tli.is process is called 
inoculation. In the past the most generally adopted method of carrying out the 
inoculation has been to distribute over the new land intended for lucerne a small 
quantity of the surface soil from an old establish(*d lucerne patch. Soil contain- 
ing or infected with the required bacteria, at the rate oL about lOl) to 200 lbs. 
per acre, is harrowed in with the seed or just before sowing. The danger at- 
tendant upon this method is the risk of introducing weed .seeds, fungus diseases, 
or eel worms. Another method without the same risk is the distribution of tin el y 
cut up or ground lucerne hay with the seed or tJie feeding of lucerne or clover 
lijjy to the stock some time before the seed is to be planlod. 

It was found that these nitrogen-fixing bacteria belonging t() the different 
groups of legumes can be isolated and prepared ft»r distribution in eouvenient 
form as ^‘cultures.” This scientific discovery was devidoped to such an extent 
that “cultures” for the dilTereiit legumes were used with great success by mixing 
Iheiu with seed befoi*e sowing*. He<'ently reports fmn England indicate that good 
results have followed the application of these “cultures” to old lucerne fields. 

“Fultuivs” for luc(‘rne and other legumes are now prej'ared in (he laboratory 
of the Pathological branch of the T)ei)artmeiit and a, re sup]>lied to farmers for 
a small fee. 

Th(‘ effect of lime is to ojicourajre the growth of these bacteria. If the crop 
is not sulfering* from excess water, and there are evichmees — such a.s tlie ])a,le 
colour of the leaves, or the absence of the nodules on the roots — that the necessary 
bacteria ai'o not functioning*, mild lime at the rate of about one ton to the aero 
should be applied. On sour and sandy soils a siitiilar dressing of mild lime is 
also recommended to be su]q)lied at least one month befoi*e tlie seed is .sown. l»i 
addition to stimulating* the bacterial activity already referred to, it Avill also ha\e 
the effect, of (correcting the acidity which is so detrimental to succ(‘,ss with lucerne. 

MANURING. 

Liicei'iie is a. heavy feeder. Under .^initable conditions twenty tons of green 
crop may reasoiiahly be expected in a season, and this would contain about ‘MOlbs. 
of nitrogen, flOibs. phosphoric acid, and 25f)lbs. of potash. Fortunately, except 
during the period immediately I'ollowing gennination, this plant is not usually 
dependent upon the soil for its nitiogen supply. Being a legume it can, when 
suitable bacteria are present, obtain all its requirements in this connection from 
the jnexliaustible supply contained in the air. But the phosphoric acid and potash 
must be obtained from that already in the soil or from fe7’tilisers applied to the 
soil. On fertile loams it may be assumed that the soil will contain sufficient nitro- 
gen to meet the recpiiremeuts of the young lucerne plant, and supply its needs 
until the necessary bacteria are sufficiently plentiful to enable it to secure all its 
needs in this connection from the air. Because the young plant reqnircp to 
, obtain its early nitrogen requirements fix)m tlie .soil, a small application of nitro- 
/.geiious manuiie — sulphate of amnibnia, blood, or nitrate of soda — is, however, 
^j^otaimended for sandy soils or others deficient in nitrogen-forming material. 
G^ded by experience in the Eastern States, it is unlikely that, except in sandy 
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soils, potiish iiiaiinriiig will be nei-es^ary in tlie early staj^es, })ut it is equally likely 
tliat iriaiiunriir Avith pliosphorie acid will be followed by marked beiietieial results. 
An application of from 2 to d cwt. of superphosphate per acre is recommended 
on all soils, even the l)est 

On loams i)oor in orffanic matter it will be advisable to sui)plement the super- 
phosphate with an application of sulphate of ammonia U)> to lOOlbs. per acTe, 
so as to meet the requirements of the plant for uitioj^en until it is .sullicientJy 
established to obtain what it needs from the air. On such soils the terliliser 
recommended is therefore: — superphosphate, .'Icwt. per acre, sulphate of ammonia, 
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Jewt. per acre. The fertiliser recommended per acre for sandy soils or those 
deficient in plant food is a complete one consisting- of, say : — sul]Aliate of ammonia, 
lOOlbs.: superphosphate, -tOOlbs.: muriate or sulphate of potash, 4<)01bs. 

Except in soils unusually rich it will be necessary to fertilise the crop 
annually. Subse<inent applications of fertilisers should be governed largely i)y 
the returns aimed at or secured. If the soil is not rich enongii for its latent fer- 
tility t(» be drawn upon, or if it is desired to replace the plant food removed by 
the <T 0 ]), then an application of suj)erphosphate 141bs., sulphate or muriate or 
potash 251bs., is recommended for every ton of green lucerne removed. 

Well sa\ed stable manure is very suitable for this crop, for in addition to the 
plant food it contains it also supplies organic matter to the soil, and thi.s imi)roYes 
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its mechanical condition. If kept on the surface it acts as a mulch to conserve 
the moisture and will be of considerable assistance in preventing the formation 
of a crust on its surface. The great drawback is the weed seeds it contains for 
these, unless killed as the result of rotting, are likely to destroy the young liicenie 
j)lants. This objection is therefoi*e lessened when the manure has been well rotted 
and is not serious when applied to rvell established lucerne beds. 

On sour and sandy soils a dressing of air slaked lime or ground stone at the 
rate of 20cwt. per acre is rec'ommended as a preliminary dressing to be ai)])lieil 
at least one month before the seed is sowui. This will have the effet-t of correcting 
acidity and stimulating bacterial activity. 


TREATMENT AFTER SOWING. 

Even in the best prepared soil, weeds are likely to spring up, for most soils, 
and particularly old and fertile ones, contnin dormant weed seeds, and these 
germinate with tlie lucerne seeds and become a menace to its success. Tt is not 
possible to cultivate the ground to destroy the wjeeds which may grow amongst 
the recently-planted lucerne, for in its young state it is so delicate and with so 
little roothold that even a harrowing is likely to pull out or damage a considerable 
number of jilants. Lucerne phuited in the autumn will rarely be strong enough 
to be cultivated before the following spring, or that sown in spring be tore the 
I’oUowing autunm. Short of hand- pulling, which is only possible on small areas, 
the. most practical method of controlling weeds in young lucerne is.lo mow or 
graze them. If this latter plan is followed the grazing should be done with sm.aJl 
stock and as quickly as possible. The mowing can be commenced when the lucerne 
plants are four to five inches high, and repeated atter a short interval, say, a 
month. This mowing, though detrimental to weed growth, will not injure the 
lucf.Tne, but rather will stimulate it. Usually the material from the first mowing 
will not be worth gathering, and it can therefore be left, with advantage, to mulch 
the ground. As the object of this mowing is to destroy the weeds it should ])e 
undertaken whenever they are plentiful enough to warrant it, irrespccti\e of 
the condition of the lucerne ])lants and the necessity for utilising the croj». It is 
emphasised that mowing does not injure but stimulates lucerne. When the 
young plants have a fiim roothold, and this can be determined by pulling at tliem, 
cultivation of the soil can take place with advantage. Its effect will be to stimu- 
late the crop by letting air into the soil for the benefit of the nitrogen -fixiing 
bacteria, and by conserving the soil moisture. For the first cultivation a light 
liarrow is pi’obably the best implement to use, but as the lucerne gets older much 
stronger implements, such as the s])ringtooth cultivator or disc harrow can be 
used. One of the best implements for the purpose on est.al)lished lucerne — over 
two years old — is the disc harrow. To one not accustomed to its use it may be 
thought that it will destroy the lucerne as well as cultivate the soil. This, how- 
ever, is not so. The discs should not be given too much angle, and they will then 
split the lucerne crowns and cause them to throw up additional stems. 

When the soil of an established lucerne bed becomes hard it can be disced 
and cross 7 disced to loosen it np with, most beneficial results. There need be no 
feai^ that surface cultivation will kill the plants, as they are too deeply rooted 
to be injured, and the splitting of the crowns is beneficial. Discing and cross- 
discing is extremely useful should the paddock unfortunately become infested 
with couch grass. On one occasion the writer had reason to deal witli such a 
paddock, and so badly infested with it that the treatment decided upon wa.s des- 
perate and almost in the nature of a forlorn hope. The ten-acre paddock was 
qWble disced twice both ways. The result was astonishing. The lucerne grew 
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with such astonishing vigour as to keep the couch under control when aided by the 
usual periodical cultivations with the disc, and because of the suc('ess which fol- 
lowed this drastic treatment, and which proved that couch grass and weeds could 
be controlled in established lucerne patches, additional acres of lucerne were 
planted on that farm. 


FEEDING LUCERNE. 

Lucerne as a food is particularly valuable for the protein it contains. Henry 
gives the average digestible nutrients in freshly cut lucenie and gi-een foddeu* 
maize as: — 

» Digestible nutrients per lOOlbs. 

Protein. Carbo-hydrates. Fat. 

Green fodder maize . . 1.0 . . 11.6 . . 0.4 

Green lucerne .. .. 3.9 .. 12.7 .. O.b 


From this it will be seen that green lucenie contains nearly four lime^ as much 
])rotein as green maize. 


The nutrient protein is the most expensive of our food constituemts and is 
essential for the ])roduction of lean meat, wool, milk, and eggs. Young animals, 
('ow.« in milk, and laying hens rerpiire much ])rotein, and liecause of the largo 
amount of protein which it contains lucerne is very" suitable for these animals. 
Tt can in many instances profitably take the place of bran or oilcake in the ration, 
particularly of milking cows, and which fanners may have to purchase in order 
to utilise prolitably and economically the other products of the fann, or to main- 
tain a continuous milking period. 


(Comparative ajialys(*s of bran 
hereunder: — 


and lucerne hay, as given by ITenry, 
Digestible nutrients per lOOIbs. 


are as 



Protein. 

Carbo-hydrates. 

Fat. 

Juicerno hay 

11.0 

39.6 

3.2 

Wheat bran 

32.2 

39.2 

2.7 


From the above the similarity between the two is obvious, and it is estimated 
that ill practice 11 lbs. of good lucerne hay is ecjual to lOlhs. of bran. In one 
respect lucerne has a very decided advantage over bran, and tliat is as a fond for 
pigs. Lucerne is one of the best foods and bran one of the worst for thes^^ 
animals. Jii the United States of America large numbers of pigs are regularly 
pa.stured upon lucerne, and in this connection it is estimated that a vigorous patch 
of lucerne will carry 15 to 25 pigs per acre, and the pigs will made a gain oi' 
about lOOlbs. during the season. Whilst grazing lucerne with pigs it is best t(' 
supplement it with an allowance of grain, like maize or wheat. For fattening 
purpases lucerne will not be found economical if fed alone, but when fed alone 
all its protein cannot be digested and though the animals increase in weight such 
increase is principally of bone, blood, and muscle. For fattening animals lucerne 
requires to be supplemented with foods like maize, wheat, and oats, and oth(‘r foods 
richer than lucerne in carbo-hydrates and fat. 


HAYMAKING. 

The object of transforming the green material into hay is to get rid of exces- 
sive moisture so that the hay when stacked will not heat too much or become 
mouldy. 
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liueeriie is much more difficult to make into hay than the cereals. This is 
hecause of the very siippy character of the stems, which do not dry as leadily 
as the lea\es. fhest* latter are the most nutritious! part of the plant, and if they 
becioirie very dry are likely to fall off.' the stem during: the operations of hay- 
making:. The jrreat object to be achieved therefore is to regulate the drying as 
far as possible so that the leaves and stems dry simultaneously. The principle 
underlying the procedure necessary for this is founded upon the fact that the 
leiiv'os until tliey are so dry that they cease to function will transpire (luite i\ 
jot of water and whicii they will draw from the sappy stems. The methods to l)e 
adopted sliould therefore aim to keep the leaves limp as long as possible, as whilst 
in this condition tliey will be drawing sap away from the stems very effectively. 
In practice* the h:iy is made a.s far as ])ossible in the \vin:lrows or in lieajis or 
‘'cocks. ’’ 

Lucerne may be cut at any time for green feed, and it may be accepted 
a.s an axiom that, it is better at all times to cut early than late. Some far- 
mers commence to <'ut the <'i*o]) for bay shortly after the first flowejs haNCi 
appeared, others when the lower leaves begin to' change (affour, in some in- 
.stances this latter may happen and the leaves begin to drop and the stems 



Lucerne at Denmark. Grown by Mr. J. Haine 


harden before the blooms appear. Unless the weather is ver>' unsuitable for 
haymaking the mowing should not be delayed or loss may occur in three 
Wf 4 ys; in the first place the later cut or more mature material is less digestible, 
for after flowering the food constituents are transferred to the upper portions 
of the plant, the stems harden and become less digestible than when younger; 
in the second place some of the leaves wither and drop off and this results in 
loss in weight/ and finally, deferred cutting leads to poorer growth in, the suc- 
ceeding crop and may also result in a lessened number of cuttings during the 
aijason because of the greater time which the respective cuttings occupy the land. 
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The following* table .showing some results obtained at the rt.ah KvixMMinent 
Station in a feeding test indicates the loss of nutriment following upon delu>' 
in cutting. 

Stage of giwtli and beef lbs. produced per ton of bav — 

When 1-10 in bloom — 700 lbs. 

When in full bloom — 302 lbs. » 

When 1-2 of blooms have fallen — 491) lbs. 

At the Kansas Experiment Station results obtained and the dc'cdine in the 
proteiil content consequent upon later cutting are as follow: — 

Stage of growth and protein content — 

When 1-10 in bloom — 18.5 per cent, prottun. 

WIhui 1-2 in bloom — 17.2 per cent, protein. 

When in full bloom — 14.4 per cent, protein. 

The lirst cutting for hay is n‘ady early in spring, and exce]>t in tin* wheat 
areas this cro]> will be dillicult to make into hay on account of its sai)py nature 
and the lack of much sun heat at this time. If this cutting can be used for 
feeding to stock in its gi'cen state it is advisable to use it in this way. The 
second and succe(‘(ling crops are much more easily converted into hay. In Mew 
South Wales when a ci‘op of seed is required the third crop is usually utilised 
for this purpose, as the tlowering at this period is usually more uniform than 
at others. 

Lucerne* is usually mown with a scythe, mowing machine, and on occasions 
Avith a reaper and bindcu*; it should be cut as close to the ground as is possible 
without injuring the blade, so as to get the maximum amount of material and to 
force the new growth from the crown imstead of from the joints of tlie old stems. 
The usual practice is to start wiieii tine bright weatlier is ex])eet('d and as (‘ai'ly 
in the morning as is possible, but not until any dew which may have been 
deposited has evaporaterl. It is undesirable that tlie cut mati’Hal la* allowed to 
remain in the swath too long, esj>(‘eially if the Aveatlier be hot, for exirc/nc heat 
causes rapid drying of the leaves, and these are likely to fall off during the snh- • 
sequent operations. If it is allovA^ed to remain pist long enough to wiil, during 
bright fine warm weathei*, this will take only a feiv hour.', wlujreas with cool 
moist conditions it may take as many days. After being wilted i.ho n‘aiorial 
should be raked at once into windrows. If the day is a bright sunny one and the 
mower has been started in the morning, the rake can be stai*ted at mid-day, and 
should catch the mower before niglit. The next morning the unitcuial in the 
windrows can be placed into heaps or ‘‘cocks,” and if the wesitluT remains 
favorable it is probable that the lucerne Avill he tit to stack the following 
morning. 

Sometimes during hot Aveather the curing is completed entirely in the 
AvindroAvs, which should be made loose so as to admit the air freely, hut in cool 
damp Aveather it Avill be adAusable to place the material in “cocks” and alloAv 
the curing to finish in them. When dry enungh or “cured,” the hay is ready to 
be carted for stacking or baling. This is determined by an examination of the 
stalks, which need not. be dry and brittle, but tough, though without any sap 
being noticeable when the stems are tAvisted tightly. 

Just before carting, the “cocks” are sometimes turned over to expose the 
bottom hay for an hour or so to the sun, so as to dry off any liay that may be 
slightly damp owing to its proximity to the ground. Sometimes in very hot 
weather the hay becomes too brittle as the day advances, and there is a danger 
of losing the leaves, and the carting has to be confined to the mornings. 
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The time occupied from mowing to carting will vary with the season and 
according to the weather prevailing during the operations. Usually it is under 
three days, but may be as short as 24 hours. An extreme case is that of Mr. 
P. Reynolds, “Hobartville, ’ ^ Richmond, who on one occasion stacked his hay in 
the shed 10 hours after cutting. 

Lucerne hay does not shed the rain well, and when stacked in the open 
should be thatched or protected in some other way from rain. It is best stored 
in sheds, and should not be stacked on the ground or on a raised straddle of 
earth; it requires a foundation or straddle of poles to admit air to the bottom 
oT the stack. If stacked on the ground some is sure to spoil. 

SUMMARISED. 

Lucerne has many virtues, these have been summarised in most pieturesfjue 
language by Geo. 1 j. (lothier, of whom it is stated by Coburn in the “Book of 
Alfalfa” that he has studied his subject closely in the held, in the feed lot and 
the laboratory. His summing up is as follows: — 

‘‘The cultivation and feeding of alfalfa mark the highest development of. 
our modern agriculture. Alfalfa is one of nature’s choicest gifts lo man. It is 
Ihe preserver and the consorver of the homestead. It is peculiarly adapted to a 
country with a republican government, for it smiles, alike on the rich and the 
poor. -It does not fail from old age. It loves the sunshine, converting the sun- 
beams into gold coin in the pockets of the thrifty husbandman. It is the 
greatest mortgage lifter yet discovered. 

“The alfalfa plant furnishes the protein to construct and repair the brains 
of statesmen. It builds up the muscles and bones of the war-horse, and gives 
his rider sinews of iron. Alfalfa makes the hens cackle and the turkeys gobble. 
It induces the pigs to squeal and grunt with satisfaction. It causes the con- 
tented cow to give pailsfull of creamy milk, and the Shorthorn and whitefaced 
steers to bawl for the feed rack. Alfalfa softens the disposition of the colt 
and hardens his bones and muscles. It fattens lambs as no other feed, and 
promotes a wool clip that is a veritable golden fleece. It compels skiin-milk 
calves to make gains of two pounds per day. It helps the farmer to produce 
pork at a cent and half a pound and beef at two cents. 

“Alfalfa transforms the upland farm from a sometime waste of gullied clay 
banks into an undulating meadow fecund with plant food. It drills for water, 
working :*6'5 days in the year without any recompense from man. Tlie labour it 
performs in penetrating the subsoil is enormous. No other agricultural plant 
leaves the soil in such good i)hysical condition as alfalfa. It prospects beneath 
the surface of the earth and brings her hidden treasure to the light of day. It 
takes the earth, air, moisture and sunshine, and transmutes them into nourishing 
feed stuffs and into tints of green and purple, and into nectar and sweet per- 
fumes, alluring the busy bees to visits of reciprocity, whereon they caress the 
alfalfa blossoms, wdiich, in their turn, pour out secretions of nectar fit for 
Jupiter to sip. It forms a partnership with the micro-organisms of the earth 
by which it is enabled to enrich the soil upon w'hich it feeds. It brings gold into 
the farmer’s purse by processes more mysterious than the alchemy of old. The 
farmer with a fifty-acre meadow of alfalfa will have steady, enjoyable employ- 
ment from June to October, for as soon as he has finished gathering the hay at 
one end of the field it will be again ready for the mower at the other. The homes 
surrounded by fields of alfalfa have an aesthetic advantage unknown to those 
where the plant- is not grown. The alfalfa meadow is clothed with purple and 
green, and exhales fragrant balmy odours throughout the growing season to be 
wafted by the freezes into the adjacent farmhouses. ’ ’ 
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FERTILISERS. 

N. Davenport, B.Sp. (A^r.). 

Inspector of Fertilisers. 

The Fertilisers Act, 1928, provides that all registrations shall operate for one 
year only, and therefore, to comply with its provisions, all registrations must be 
renewed every twelve montlis. The commencement of the fertilise!* year has been 
tixed by the Act as November* 1st, and all registrations now in eflect are shown in 
the appended table. 

The unit values for 1931, which are given below, show but little variation 
from those of the previous year, with wdiich they are compared. The most marked 
difference is that in arnmoniacal nitrogen, which shows a reduction from 15s. 3d. 
to 12s. 8d. per unit. The pi’ices of organic fertilisers are still comparatively high 
and it is a decided I'ise to organic nitrogen at 32s. per unit. Nitrate nitrogen has 
fallen 6d. per imit from 20s. Od. to 20s. 

All other tigiires have remained ])raetically constant, except those for i)otash. 
For this ingredient an increase of 6d. per unit has occurred when it is combined in 
the sulphate form. 

The pri(^e of superphosphate, which is by far the most important fertiliser 
in this State as regards its ('onsumption, has remained practically constant, the var- 
iation being Id. drop per unit of water soluble phos])horie acid. 

UNIT VALUES. 

NUroaen. 

As Blood and Hone, Bonedust, and Bone and Flesh 
Nitrate 

Urea 

Ammonia . . 

Photiphoric AcUl. 

As Water Soluhlr . . . . . . . . . . . . 4 2 4 1 

As (titrate Soluble — 

In Blood and Bone, Bonedust, and other animal 

Fertilisers . . . . . . . . . . (id (id 

In other Fertilisers . . . . . . . . . . 4 2 4 1 

As Acid Soluble — 

In Blood and Bone, Bonedust, and other animal 

Fertilisers . . . . . . . . . . d d d d 

In Basic Phosphate 5 (i 5 (> 

In Superpliosphate and Rock Phosphate . . 2d 2d 
In other Fertilisers . . . . . . . . 10 10 

Potash . 


1930. 1931. 

s. d. s. d. 

32 0 32 0 

20 d 20 0 

19 d 19 8 

15 3 12 8 


As Sulpliate 
As Muriate 


5 d 
4 10 


6 0 
4 11 



commencing 1st Xovember. 1930 : 
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(«> Itock PhoKph^eit. 

Pacific Islamls Phosvliate ... Cumini. Smith Mt. hyell 
panncrs* lVrtiii.-.eri5. Lt<!. 
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1. Estirkly Organic. 
(a) Boneluat or Bowmral. 
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A NEW STRAIN OF EARLY SUBTERRANEAN CLOVER* 

A. B. Adams, B.Sc. (A{?ric.). 

Durinji: this season a strain of subterranean clover tlmt is new to the writer 
was noted on the Northam golf links. 

From the evidence of observers it has been noticed to be spreading, but it was 
not realised that it was an early variety of a different type to any so far re- 
ported. 

On whatever part of the links .subterranean clover was seen, the jjlanis were 
similar j it may thercf<»re be inferred that they are all desctmded from one original 
plant. 

Mo information is obtainable to show if subterranean clover seed Avere e\'er 
sown; if it Avei*e, one type only has survived; if it were not, then grazing stock 
were the most i)robable means of introducing a .strain suited to the conditions. 

Th(* soil of the paddock is a heavy loam that has set down very hard and 
neither has been cultivated nor top-dressed for a considerable i^eriod, hence tlio 
jdant has Jiad but little encouragement. 

The \ariety nmy 1)0 described as being more like the ordinary midseason, 
variety than the early varieties previously recognised, as it has a light red calyA', 
lighter than that of the Daliak strain, and a light mark in the leaf Avhich is absent 
from that variety. There Avas no means of judging its com|)arative size as it has 
been heavily stocked all season to keep the gi'ass short, and the lack of to|>- 
dressing does not favour luxuriant growth. It was in flower fi*om the third week 
in. August, and if propagated is therefore likely to prove a useful ))asture plant 
i’or those distiHcts that have* a rainfall similar to that of Northam. 

A few of the plants were protected late in the season in the hoi)e of obtaining 
information as to iheir seeding habits, but it ])roved to be too late for the jAurpose. 
Next season it is hoped to obtain further infonnation by fencing ofi’ a i*c\\’ plants 
and fertilising them early in the season. 


CAPE GOOSEBERRY (Physalis peruviana)* 

Geo. W. WiCKENs, 

Superintendent of Horticulture. 

Suggestions have been made that Cape Gooseberries Avould be a profitable 
side line for group and other settlers in the South West, and there is no question 
that a ready sale is obtainable on the local markets where good quality fruit 
of this kind is often not available in sufficient quantities to meet the demand. 

' vOn the coastal lands where the sea influence prevents heavy frosts, fruit is 
prpdticed throughout the greater portion of the year, but in the hills near Perth, 
and ^ districts further south where winter frosts are prevalent, very little fruit 
i^ Igl^ested during the winter months. 
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The plnnts are easily propagated, seeds being sown in beds or boxes like 
tomatoes, in Autumn and transplanted in Spring They must bo. y)rotected from 
frost in the seed beds or boxes during the winter and after transplanting should 
be sheltered by pieces of bush until damage from frost is no longer apprehended. 
7ft. X 7ft. on the square is a suitable distance apart, and an acre of land so 
planted will contain 889 plants. 

A fair average production per plant per annum is 4 lbs. of fruit and the 
])rice ill the Perth market ranges from 4d. to 8d., say an average of Gd. per lb.; 
so that from an acre of land a gross return of H,55G lbs. at Gd., or £8!), could lie 
expected. 

One big expense in connection with production is gathering the fruit, an 
average day^s work for one person being 40 lbs., but where the settler is assisted 
by a family, boys and girls will operate as speedily and quite as effectively as 
adults, and the occupation, though somewhat tedious, is not laborious. 

In Autumn the plants should be cut hard back and the new growths which 
shoot out from the crown after the advent of the seasonal rains produce fruit 
during the following Spring and early Summer.^ Profitable cro))s will be gath- 
ered for three to four years, after which the plantation needs renewing, and 
new land, that is, land on which Cape Gooseberries have not previously been 
grown, must be chosen for the purpose. A deep rich loamy soil, moist in summer 
and well drained in winter, is ideal, but where this is not available, tjuite suc- 
cessful plantations can be established on poorer land either of a gravelly or 
sandy nature, provided cultivation and manurial requirements receive proper 
attention. Liberal dressings of stable manure will give excellent results, but 
this is not often obtainable in suflicient quantities, and combined fertilisers that 
are sold as potato manures are quite suitable for Cape Gooseberries, the (|iiantity 
to be applied being governed by the nature of the soil, and may raiig(‘ from 4 
cwts. to 10 cwts. per acre, to be applied in two dressings, half in April and half 
in August. 

The worst insect pest affecting Cape Gooseberry plants in this State is the 
Potato Moth and when setting out the plantation care must be taken not to place 
it near land on which potatoes have I'cceiitly been grown, particularly wliere 
tubers affected with Moth have been allowed to remain in the ground. 

•Tf potato moths are present the method of guarding against their attack is 
to spray the plants with Arsenate of Lead, using lbs. of powdered or .1 lbs. 
of paste in 50 gallons of water, and 1 lb. flour added to form a spreader. 

This treatment is only effective before the caterpillars tunnel into leaves 
or stems, after tunnelling the remedy lies in cutting out and destroying the in- 
fected portions. 

Red Spider and Bryobia mites are also troublesome. These can be con- 
trolled by applications of sulphur either dry or as atomic (liquid). Should the 
pest be present when fruit is ripening sulphur may be replaced by ^‘ClenseP’ 
— a non-poisonous spray material which can be used for this purpose at a 
strength of 1 in 25. 
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PASTURE COMPETITION. 
Kojonup Agficultaral Sosiety. 

G. GAi^vTi.Erp, B.Sc.(A};ric.), 
Agireultiiral Adxiser. 


This foiiijietition, conducted by tlie above Society, attracted five entrants, viz., 
?dessis. (’avana.i,di, Piesse (2), Web)), and Eulin I^istoral Company. 


Th(' followinu’ table shows the points 

.Stained 

by each competitor:--- 



Yield. 

' Clover 
! Content. 

j Erecdora 
i from 

1 W'eeds. 

Total. 

i »r> ■ 

25 

i _ 20 


100 

t!avanagh ■ 

25 

i 10 

1 

10 : 

1 

00 

H. PiosMc (2) ' ,‘{2 1 

22 

18 

: 18 ! 

00 

J. Webb I* 31 i 

JO 

18 

18 ' 

83 

Eulin Pastoral (.loni])aiiy ... : 30 

10 

; ‘ 17 

15 : 

78 

Jl. Pio.s.se ( 1 ) 1 20 

14.V 

i 

i 17 ; 

70i 



Another stand. 
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The winning live acres was a remarkably good elovej' yield. TIu* plot was very 
even, and consisted of a mixture of subterranean and suckling clovers with a litth; 
hop clover. The pasture was 12-15 indies high, and was practi('ally free from 
Vvceds. The plot also was almost free from red mite. 

Mr. Cavanagli^s farm is at Muradup, and, as this distri<*t luis an a\erage rain- 
fall approximately 2 inches greater than Kojonup, lie had a slight advantage over 
the other competitors. 

The pasture was top-dressed in May, and again dining tlie first week in Sep- 
tember, with 90 lbs. Cresi'o superphosphate per acre. It was gra/,(‘d with sheep 
until the end of June, and then with cattle up to the end of SejitenduM’. 



A good stand of Subterranean Olover grown hy 
Mr. TT. JMcssc, Kojomip. 


The competitor gaining second place, Mr. H. Piesse, had a good plot of subter- 
ranean clover. This entry was also very free from weeds, but unfortunately there 
were a few bare patches in the plot which necessarily reduced the yield. 

The other entries, while being good, had more weeds, suffered more from the 
attacks of the red mite, and had not made the growth of the first and second entries. 

All plots were top-dressed twice. 
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The following table gives the estimated yields per acre of the different entries, 
both green material and hay:— 


Plot. 

Green Material. 

Hay (calculated). 


tons 

cwt. 

qrs. 

lbs. 

tons 

cwt. 

qrs. 

lbs. 

Cavanagb 

10 

16 

0 

8 

2 

3 

0 

7 

H. Piesse (2) 

9 

10 

0 

16 

1 

18 

0 

3 

J. Webb 

6 

18 

1 

4 

1 

3 

2 

17 

Eulin Pastoral Company 

6 

18 

1 

4 

1 

3 

2 

17 

H. Piesse (1) 

6 

5 

1 

8 

1 

5 

0 

7 


In ealeulating the weight of hay I assumed that 20 lbs. of hay would be ob- 
tained from 100 lbs. green material. 


Making of Clover Hay. 

The best time to cut subterranean elover liay is a little after the full bloom, 
when the plant has had a e.hanee to send down a good stand of seed. More often 
(han not, rdover hay is eut too late. 

If earting eaiinot be commenced immediately, the hay should be hea]ied into 
^'eocks.” If carting can be proceeded with at once, the hay can be raked into wind- 
rows, left exposed to the sun for 12 to 24 hours, and then carted to the stack. It 
must be remembei’ed that the dryer the hay, the more brittle it becomes, and a subse- 
quent heavier loss of the leaves — the most nutritious portion- - is entailed. 

It is not advisable to mow the same paddock twice in succession. Subterranean 
clover is an annual, and a good opportunity must be given for the plant to re-seed. 

In the drier portions of the State, subterranean clover hay may be made into 
.stacks, but in the wetter portions it is probably better to cure the hay in sheds. 

It is not nece.ssary to chaff the hay; stock like it just as wtII long. With dairy 
cows, long hay w’ould also assist in rumination. 


CRANBROOK PASTURE COMPETITIONS, J930. 

Judge — A. S. Wild, B.Sc.(Agric.), 

Agricultural Adviser. 

This year the Cranbrook Agricultural Society conducted two pasture compe- 
titions, one for pastures established for less than 12 months and the other for those 
established over two years. 

In the first competition only on^ entry, that of Mr. E. Theyer, was rec4*ived, 
and this was accordingly awarded first prize. 

Mr. Theyer’s entry was on land which had been cropped once previously. The 
pasture had been established on fallow by broadcasting clover burr together with 
50 lbs. of barley and 90 lbs. of superphosphate per acre during March, 1930. 
It had been ^*azed heavily with horses- and sheep from the end of April until 
the middle of August. A few sheep had been depastured on the land until the 
middle of September. 
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The awards made in the second class for pastures established over two years 
are as follow: — 


Competitor. 

Yield. 

45 pts. 

Freedom 

from 

Weeds. 

15 pts. 

Useful 

Gra.sses. 

15 pts. 

Freedom 

from 

Diseases. 

15 pts. 

Evenness 

of 

Growth. 

10 pts. 

Total. 

KKI pts. 

T. R. Lewis 

45 

13 

14 

14 

0 

95 

E. Theyer 

40 

12 

13 

1 14 

8 

87 

T. H. Hall 

35 

13 

14 

i 13 

S 

83 

D. E. Morgan 

33 

13 

14 

14 

8 

82 

E. Theyer 

33 

11 

13 

14 

7 

78 

H. E. Clappiii 

25 

13 

14 

14 

8 

74 


The rainfalls as recorded at Cranbrook during the year from April up to the 
27th October are as hereunder: — 


April 

May 

June 

July 

Aug. 

Sept. 

To Oct. 27th Total growing 

period. 

93 

381 

415 

317 

129 

188 

73 -15 -96 inches. 


Mr. T. R. Lewis secured first place with a very good pasture plot composed 
almost entirely of subterranean clover. The land, which has been cleared for about 
six years, originally carried jarrah, red gum and white gum timber. It had been 
ploughed during the autumn of 1925 and sown with oats, together with 2 lbs. of 
subterranean clover seed per acre. Superphosphate was applied at the rate of 
90 lbs, per acre, this dre.ssing being repeated in the autumn and again in the spring 
of each succeeding year. This pasture had been fed off by sheep until the 1st of 
August. At the tie of inspection (27th October) it was calculated to yield approxi- 
mately 11 tons per acre of green growth. 

Mr. E. Theyer’s entry, which secured second place, Avas on land which was 
cleared of its original timber (white gum and Avattlc) about 10 years ago. Sub- 
terranean clover seed at the rate of 2 lbs. per acre w&s soAvn during the autumn of 
1928, after the land had been disc-cultivated. At the time of sowing, superphos- 
phate was applied at the rate of 60 lbs. per acre, this being followed by a dressing 
of 90 lbs. per acre in 1929 and another of 60 lbs. per acre during July, 19.S0. This 
plot, which was calculated to yield approximately 9 tons j)er acre, liad been heavily 
stocked up to July of this year. 

Mr. T. H. Hall’s pasture was on jarrah and white gum country. This land 
had been fallowed with a mouldboard plough during 1926, and, in the following 
March, sown with one bag of subterranean clover burr and 2 lbs. of rape per acre, 
together with 112 lbs. of superphosphate. Each year an autumn top-dressing of 
90 lbs. per acre of superphosphate was applied. In the autumn of 1928 yellow 
suckling clover and drooping flowered clover were sowm at the rate of 2 lbs. per 
acre with the superphosphate. An additional 90 lbs. of this fertiliser Avas also ap- 
plied to each acre during the spring of this year. The plot had been heavily fed 
off with stock up to the end of August. 

The pasture entered by D. E. Morgan, on open white gum country, had b'^ 
established about four or five yeai*s. Two lbs. of subterranean clover and lb. of 
Wimmera rye grass were sown on fallowed land together with 90 lbs of superpfe- 
phate per acre. Each autumn the pasture has been toj ►-dressed with 45 lbs. of 
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superphosphate per acre, ajjd an additional 45 lbs. per acre was applied during the 
spring of this year. The pasture had been grazed until the middle of August. 

Mr. E. Theyer’s second entry liad been prepared in a similar manner. 

Mr. n. Fj. Clappings pasture was on yate and flooded gum country. It had 
been harrowed and top-dressed with 91) lbs. of superphosphate y)er acre during 
March, 1930. 


WEST ARTHUR PASTURE COMPETITION, J930* 

Judge* — A. S. B.Sc.(Agric.), 

Agricultural Advis(;r. 

This competition was held under the ausj)ices of the AVest Arthur Agriimllural 
Society. The competing pastures were inspected ondhe 22nd October. The monthly 
rainfalls for 1930, up to that date, as registered at Darkan, are given below: — • 

Jan. Fob. Mar. A})ril May duno duly Aug. Sept. 

Ml 25 48 125 217 653 • 770 214 243 


Awards were made as follows: — 


C()m|)etitoi’. ^ 

Yield. 

Fjeedom 

from 

Useful 

Grasses. 

Freedom 

from 

1 Evenness 

1 of 

Total. 



AA^eeds. 

Disease. 

i Growth. 


1 

45 i)t8. I 

15 piH. 

1 15 pts. 

! 15 ])tK. 

1 10 pis. 

100 pts. . 

E. L. M^alker 

1 

40 i 

13 

i 1 

I 12 

j 

13 

. 

I 9 

87 

A. C. CummingR ... 

38 1 

1.3 

1 12 

13 

1 8 

84 

H. C. Pobjoy 

. ” j 

13 

12 

_ J 

11 

! 7 

73 


Mr. E. L. WalkeFs winning i»asture plot was on a sandy VVandoo flat with 
clay subsoil. The land had been cleared seven or eight years previously. This 
pasture was established about six years ago after a croj) of Sudan grass. Subter- 
ranean clover seed was planted on the ploughed land at the rate of 5 lbs. per acre, 
superphosphate being applied at the rate of 90 lbs. per acre. This dressing of 
fertiliser has been repeated during the April of each succeeding year. . In addition, 
the plot received a further top-dressing of 90 lbs. of sui)er phosphate per acre 
during the spring of 3929, and one of 60 lbs. per acre during the spring of 1930. 

Mr. A. C. Cumming's pasture was also on a AVandoo flat, being on land which 
had been re-cleared four years ago. This pasture was established by sowing % lb. 
of subterranean clover with 90 lbs. of superphosphate per acre on land which had 
previously been skim-ploughed. During the autumn of 1928 it was top-dressed with 
superphosphate at the rate of 80 lbs. per acre, followed by further dressings of 120 
lbs. in 1929 and 60 lbs. in 1930. Immediately after the last top-dressing the land was 
scarified. 

Mr. H. C. Pobjoy’s entry was a i)asture established on a red gum flat. It had 
been established six years previously by sowing V 2 lb. of subterranean clover per 
acre under covei; of oats and rape. During the autumn of each subsequent year 
it was top-dressed at the rate of 80 lbs. of superphosphate per acre. Additional 
top-dressings wfere also applied during the spring in 1929 and 1930. 
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THE NEW BEES ACT. 

H. WHiLoiTGHiiY Lance, 

Apiculturist. 

After many years of effort by tbe Beekeepers^ Association, a new Act deal- 
ing with the control of Apiaries has passed through Parliament and will come 
into effect shortly. It may be well to briefly describe here how it will affect the 
industry. 

The objects of the Act are to improve the industry, also to protect the com- 
mercial apiarists against the careless or ignorant beekeeper. Unfortunately there 
are a number of persons who like to see a hive of bees on their premises, but 
have no knowledge of how to handle them or of any disease that may attack 
them. There are many infectious diseases which attack bees and the most serious 
of these are dealt with in the Act. 

“Apiary.” — The Act provides that an apiary includes any place where bees 
or appliances are kept. This of course means that if one hive of bees is kept, 
the beekeeper will come under the Act. Also, if there are any appliances such 
as old unused hives, these w iW also come under Uu* Act, the reason being that one 
hive may become diseased or the old empty hives may have become empty on 
account of disease and it may be necessary to inspect these. 

“Beekeeper” — means any person who keeps bees or the person in charge 
of bees or a person who allows bees to be kept on any land occupied by him, 

. or who is the owner of or has in his possession or allows to be kept on any land 
owmed or occupied by him any appliances that have been used in connection with 
apiculture. This definition has the same object in view as the first, namely, to 
bring under the purview of the Department of Agriculture all places where bees 
or appliances of any description are kept. If the owner of any land allows a 
person to place bees thereon, he is responsible either to see that that beekeeper 
registers the apiary site or to do so himself. 

Registration. — The registration of every Ix'ekeeper is ))rovided for. The 
registration fee has been fixed at Is. for 10 hives or h*ss, and 2s. 6d. for over 10 
liives. Application for registration to Ik* made to the Director of Agriculture. 
Penalty for non-compliance, i*5. 

Disease. — It is obligatory for any beekeeper who discovers disease amongst 
his bees to immediately notify the Department of Agriculture, and to take steps 
to cure or eradicate the disease. It is also an ofl'ence for any person w^ho has in- 
fected bees or appliance, to sell, barter, give away or otherwise dispose of them in 
such a manner as shall be prescribed. 

The Act gives power to an officer of the Department of Agriculture to enter 
and inspect any apiary, bees, a|)pliances, etc., and exonerates him from being 
deemed a trespasser or made liable for any damage, unless such damage is occasioned 
wilfully and without necessity. If it becomes necessan- to have any bees, hives, 
etc., destroyed, the owmer cannot claim any compensation in respect to any damage 
that may result to him therefrom unless the destruction was occasioned wilfully 
and without necessity. 

The powers of an officer to deal with disease are also defiiuHl, and he lias the’ 
power, if necessary, to have any bees or hives destroyed within a specified time. 
Should the beekeeper fail to cany out these instructions the Department of Agri- 
culture, with the approval of the Director, may carry out the work at the bee- 
keeper^s expense. 
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Proclamations. — Any area that becomes seriously infected with diseases may b ^ 
declared an infected area, in which case bounds will be set to that area from which 
no bees or appliances may be removed. Also any district may be proclaimed a dis- 
trict in which only a specified type of hive may be used. 

Hives. — The Act deals with hives which are in such a condition that the combs 
cannot be s€‘])arately and readily removed from the hive for examination without 
cutting: the comb, and includes not only box hives in wdiich the combs are attached 
to the box by the bees, but also frame hives which have cross combs or badly 
built combs so that each separate comb cannot be removed without cutting. It also 
covers broken and ant-eaten hives which are in such a condition that they cannot 
be handled for inspection. It gives the ofiicer })Ower to have the bees removed from 
these hives wiihifi a specified time and place<l in satisfac'tory hives. 

The gi*(!ater and lesser Wax Moth are also dealt with, and an officer has T>(Ov*?r 
to have any bees or hives infected wdth these pests disinfected or destroyed may 
be nec'essary. 

Im])oi'tations. — An imj)ortant clause is one that is designed to })revent the 
bringing into the Slate of any infections material. Although we liave Foul Brood 
disease in Westeni Australia at the present time, there are only a few districts 
which are affected, and so far as is knowui at present, thei'e is no Acarine Disease. 
This clause provides that™ 

‘‘No person shall introduce into the State, cither by land, sea, or air, 
any bees, hives, honey, or beekeepers^ appliances that have been used in con- 
nection with beekeeping, unless accompanied by a certificate in writing as pre- 
scribed from a Government apiculturist or the Department of Agriculture 
in the country or State of origin, certifying that such bees, hives, honey 
or appliances come from a district in which Foul Brood (Bacillus larvae, 
Bacillus plutou, or Bacillus alvei), and Isle of Wight Disease (Acarine Dis- 
ease), do not exist.” 

It must be noted that in this clause any bees, hives or aj)i:)liances that have been 
used for btHjkeepiiig must be accompanied by a certificate of cleaidiness before they 
can be introduced into the State. 

Honey is also included in this clause and it means that no honey may be im- 
ported into Western Australia from a district in which Foul Brood exists. As most 
beekeepers are aware, honey is a great carrier of the si)ores of Foul Brood, and 
there is no doubt in the minds of leading scientists and beekeepers that this foul 
disease is spread by the passage of honey from one district to another. Very often 
empty containers are thrown out and cleaned up by the bees, and if the honey comes 
from a diseased hive the spores causing the disease are carried into the hives 
and may easily start a serious epidemic. There ai’e many districts in this State 
in which Foul Brood is not at present known to exist, and the .object of this clause 
is to prevent infected honey being brought into the State, the empty containers of 
which might be thrown out in clean districts. It may here be noted that the French 
Ministry of Agriculture has just promulgated an order that the importation of 
bees, etc., is only permitted if accompanied by a certificate of good health. This 
applies also to honey. 

Penalties. — It will be an offence for any person to obstruct or impede an officer 
in the execution of his powers under this Act; or to fail to comply with the pro- 
visions of the Act, or to furnish such information as may be necessary, the penalty 
being Twenty pounds. 
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Power is also given to the Department of Agriculture to carry out any neces- 
sary work which the beekeeper fails to do, at the expense of the beekeeper, and 
provides ^f or the recovery of such expenses in a court of law. 

Regulations may be made for the carrying out of the Act and for the inspec- 
tion of honey houses, etc. 

As regards diseases, there are many beekeepers that have had no experience 
with these, who should make themselves acquainted with the symptoms. An article on 
Bee Diseases appeared in the “Agricultural Journal” for March, 1929, which has 
been reprinted in leaflet form, a copy of which may he obtained on api)lication. 


TOBACCO INVESTIGATIONS, 1929-30. 

[The following article is an extract from the Annual Report of the Oflicer in 
Charge of Irrigation (Mr. A. R. C. Clifton) and refeis to the progress of the work 
conducted eo-operati\’ely by the W.A. De|)a)*tment of Agriculture and the Aus- 
Lalian Tobacco Investigation. The field woi-k in connection with the tests re- 
ported on was carried out by Mr. II. J. Liiimier on his ])roportv at Manjimiip. — 
Ed.] 


The work undertaken during 1920-30 conji)rised the following: — 

Project N<n ‘1: S(‘eding Tests to determine the best date for sowing seed beds. 


Projects 0 and S: Seasonal A'aFiety Trial, to determine the most favourable 
date for transplanting in the field and to determine which of the fine-cured varie- 
ties are best a(la])ted to West Australian eonditions. 

Project 23: Production of di.seasc-free seed. 


Project 24: Fertiliser Trial. 


Project 3. 

Seed bods were 

planted on the following dates. 

— 

No. 1 

8th .Inly 

ruder glass 

2 

IStli .hily 

do. 

„ ±\ 

1st August 

do. 

3 

lOtli August 

do. 

4 

lilst August 

do. 

•’» 

(ith 

do. 


23r{l 

do 


... ioth Sept. 

calu'o covered 


nth Oet. 

do. 

comprising in all S5 

11th Oct. 

sq. yards. 

do. 


The heating material used in No. 1 seed bed was green manure. This was not 
satisfactory, and stable manure, which was found to give a temperature of from 
5° to 10® higher, was used in No. 2 and subsequent beds up to the middle of Sep- 
tember. 
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On account of the failure of No. 1 seed bed to germinate and come away 
quickly, No. 2 seed bed had to be relied on for the first planting, which was planned 
to commence in the beginning of September. 

To get the plant along in time it was therefore decided to endeavour to prevent 
the drop of the night temperature in this seed bed by placing under the glass frame 
and across the surface of the bed a length of 2in. galvanised iron down piping 
through which hot air was circulated every night from an oil lamp outside the 
frame, somewhat on the principle of the flue in a curing barn. Mr. Limmer, in the 
latter part of winter, was thus able to have plants in the field seven weeks after 
sowing in the seed bed. 

The seed-bed results are sliown in the following table : — 


Seed- 

bed. 

Date Sown. 

Type. 

Soil. 

Date Germinated. 

Date ready to 
Plant out. 

No. 

1 

8 

.July 

Hot bed under glass 

Black sand 

25 July (17 days) 

21 Sept. (75 days) 

2 

IS 

July 

do. 

do. 

do. 

25 July (7 days) 

5 Sept. (49 days) 

2a 

1 

Aug. 

do. 

do. 

do. 

10 Aug. (9 days) 

30 Sept. (60 days) 

3 

19 

Auff. 

do. 

do. 

do. 

28 Aug. (9 days) 

16 Oct. (58 days) 

4 

31 

Aug. 

do. 

do. 

do. 1 

9 Sept. (9 days) 

1 Nov. (61 days) 

5 

6 

Scy)t. 

Calico covered, 16th 

do. 

21 Ropt. (15 days) 

9 Nov. (64 days) 

6 

23 

Sept. 

glass covered 

Cold frame under 

do. 

4 Oct. (11 days) 

19 Nov. (57 days) 

7 

25 

Sept. 

glass 

Cold frame, calico 

do. 

4 Oct. (9 days) 

19 Nov. (55 days) 

8 

11 

Get. 

covered 
do. do. 

do. 

21 Oct. (10 days) 

1 Dec. (51 days) 

9 

11 

Oct. 

1 do. 

do. 

do. 

21 Oct. (10 days) 

1 Dee. (51 days) 


Project a 5 and 8. 

This test was carried out on well-drained light sandy loam, liuving a gentle 
slope with an easterly aspect (karri and redgiim country). 

Portion of the area was used for the previous season's tobacco trial, but the 
larger portion (plots 1 to 140) had been down in subterranean clover for several 
jears. 

At the end of July the land was ploughed 8 inches deep and left in the rough 
until the end of August, when it was cross -plouglK?d and disc-cultivated. 

The fertiliser used was as follows: — 

100 lbs. Sulphate of Ammonia*. 

50 lbs. Nitrate of Soda. 

600 lbs. Superphosphate. 

100 lbs. Sulphate of Potash. 

and was applied by hand at the rate of 1,000 lbs. per acre along an open furrow 
and then covered with a plow from each side and levelled off. 

One-hundredth acre plots were laid out in single rows 42 inches apart; each 
plot contained 76 plants, which were set at 20-inch intervals in the row. 
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Plantinj? in the field carried out at fortnijijhtly intervals, as follows: — 


1st plantinji: 
2n(l j)lantiiij»- 
3]‘d planting 
4tli f)lanting 
5lh planting 
(itli planting 
7tli planting 
8th planting 


5th September. 
18th September. 
2n(l Oetober. 
16th October. 
3()ih October. 
13th November. 
27th Noveinbei’. 
llth December. 


The varieties intended to be used for each planting (in trii)li('ate) were Hick- 
ory Pryor, Warne, Adcock, Comjuei'or and Whit.e Stem Orinoco, with Dungowan 
a.s control. Ihifo?*tunately, liowcver, the Conqueror plants were not ready until the 
second planting on the 18tli Sej)tember, and White Stem Orinoi-o wa.s not ready 
until the third planting on the 2nd October. 


The average yield ])er a<‘re and percentage of brigbt leaf of all ])lots in each 
planting were as follow: — 


First planting 

Sept. r)th ... 

l,5211b.s. cured leaf 

.. 57-7 ))er 

cent, bright. 

Seioond planting 

So])t. 18th ... 

1,322 „ „ „ 

.. 66-2 , 


Third planting 

Orl. 2nd ... 

1,165 „ „ „ 

. . 57-3 , 


Fourth planting .. 

Oct. 16th ... 

1,186 „ „ „ 

.. 63-8 , 


Fifth planting 

Oct. 3()th ... 

1,069 „ „ „ 

.. 54-3 . 


Sixth planting 

Ah)v. 13th ... 

r>2l „ „ „ 

.. 1*0 ,, 


Seventh planting .. 

Nov. 27th ... 

498 „ „ 

.. 0-6 , 


Eighth planting ... 

Dec. nth ... 

532 „ „ „ . 

3-6 „ 


It will be noted 

that e.Kcellent 

yields were obtained 

up to the 

fifth planting 


on 30th October, while the yields of the last three plantings were 50 ])er cent. less. 
This is accounted for by the dry weather and diflicnlty of getting the plants to 
;>lrike, resulting in a large pcu’centage of misses. 

The absence of bright leaf in the later ])Iantings would be due to the poor 
growth and tlie necessity for having to plant harvest a largo amount of immature 
leaf on account of Held tire and the risk of heavy rain due to the lateness of the 
season. 

The following table shows the percentages of bright leaf and yield of each 
variety in the first five plantings, and is a truer indication of the bright leaf pro- 
curable : — 


Variety. 

No. time.s in 
expt. 

Yield. 

bright. 

Dark. 



jjer coni. 

per cent. 

i>er cent. 

Hickory Pryor 

15 

94-9 

73 

27 

White Stem Orinoco 

9 

94-8 

72-9 

27-1 

Adcock 

15 

95-2 

67*4 

32-5 

Conqueror 

12 

84-3 

70-9 

29-1 

Warne 

15 

96-5 

53 

47 

Dungowan (Control) 

42 

iOO 

29-2 

70-8 


Full details of the plot yields will be found set out in Table No. 1, and the 
percentages of bright leaf and yield of the difl’erent varieties are set out in Table 
No. 2. 
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Project No, 23 — Production of disease-free seed. 


Three-quarters of an acre of tobacco 
Warne 

Hickory I’ryor 
Conqueror 

Wtiite vSteiu Orinoco 
Adcock 
Yellow Pryor 
Cash 

Long Leaf Gooch 


comprising the following 16 varieties: — 

Flannagan 
Hester 
Big Orinoco 
Little Orinoco 
Lizzai'd Tail 
Gold Leaf 
Dungowan 
{Spotted Gum 


were grown for the seed requirement of the Australian Tobacco Investigation. 
42% lbs. of cleaned, graded and tested seeds were forwarded to Melbourne. 

The decision to have a special seed plot was arranged after plans had been 
made for the season’s operations, and unfortunately the only land available for this 
purpose turned but to be too wet on account of the wet November to get on to until 
December, and consequently the seed plants were, late in reaching maturity. 

In future, seed plants will be put out early in the season to avoid the harvesting 
oi the seed, etc., clashing with the grading and sorting of the leaf. 


Project No. 24 — Fertiliser Trial. 

Ten one-hundredth acre plots of Spotted Gum were planted on 25th October. 
Five of these plots had the complete fertiliser, while the balance had the same 
amounts of superphosphate and potash, but no nitrogen. 

The results were as follow: — 


CoinplHe Fertilmr. 


Yield })er acre Cured Loaf. 

liright. 

Dark. 


j 

jKjr < cnt. 

]»er cent. 

880 lbs 

80 ! 

7t1 

N on-nitrogenmfi Fert ilieer. 

Yield ])er acre Cured Loaf. 

Bright. 

Dark. 


per cent . 

Ijer cent. 

7(K)lbH 

29-74 

70-26 


The absence of nitrogen appeared to make no diiference to the percentage of 
bright leaf, but decreased the total yield by 90 lbs. per acre as compared with the 
plots treated with the complete fertiliser. It was noted, however, that the nitrogen 
plots were more subject to field fire than the others. The top end of all these plots 
made very poor growth on account of the land drying out, so that the test was not 
a satisfactory one. Spotted Gum is a similar variety to Dungowan, and the per- 
centage of bright leaf would have been much higher had a more suitable variety 
such as Hickory Pryor or White Stem Orinoco been used. 
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General. 

The outstanding features of this year’s tobacco experiments were the splendid 
results of the early plantings. 

In this connection, however, it is necessary to draw attention to the unusually 
favourable distribution of the rainfall up to the end of December, which undoubt- 
edly would have a large bearing on the heavy yields obtained. 

September and August at Manjimup are very often wet and cold months, and 
would not be good growing weather for tobacco. This season, however, the rainfall 
was below the average for these two months, so that the soil conditions in Sep- 
tember were more favourable than they would be normally. 

The October rainfall was below the average, but the rainfalls for November 
and December were 247 and 121 points, respectively, above average. 

The rainfall, on the other hand, fell away after December and was well below 
the average for the rest of the growing period, which would account for the falling- 
off of the yields of the later planted plots. 

The Manjimup rainfall data is set out below: — 


Year. 

Month. 

Hainfall. 

Average (14 years). 

1929 

August 

4r)l ... 

632—181 

point/S below average. 

„ 

Septombor 

300 ... 

502—202 

99 99 99 

99 

October 

294 ... 

380— 86 

99 99 99 

99 ••• 

November 

42:^ ... 

176—247 

points abov(5 average 

99 

December 

221 ... 

100—121 

M tt 

nm 

January 

10 ... 

104— 05 

points below average. 

,, 

February 

10 ... 

120—101 

»5 >» ft 


March 

107 ... 

J26— 10 

99 99 99 



April 

153 ... 

2.56—103 

99 99 99 


The foregoing indicates the importance of continuing these tobacco trials and 
collecting data over a number of seasons. 

Another interesting feature was the large percentage of bright leaf obtained 
from the heavy yields on old clover land. It would seem as if the Manjimup land 
does not have too much nitrogen for the production of bright leaf. The results of 
the tests of the smoking and general qualities of the leaf, however, may throw 
further light on this point. 

The best varieties for amount of bright leaf produced were Hickory Pryor, 
White Stem Orinoco and Adcock. 

It was unfortunate that White Stem Orinoco was not included in the first two 
plantings. The possibilities of this variety are indicated, however, in the fifth 
planting, where 91 per cent, of bright leaf was obtained. 

The leaf has all been despatched to Melbourne, where it will be aged and 
smoking tests will be carried out under the personal supervision of Mr. C. M. Slagg, 
the Director of the Australian Tobacco Investigation. 



Table No. 1— PROJECT No. 5 AND 8. 
Seasonal Variety Teat — 1/100 acre Plots, Control — “ Dungotvan.' 
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Plot 

Means. 

lbs. 

1,710 

1,510 

1,345 

»f) tH 

CO (N 

to to 

^ f-T 


ooo 

iHOiO 

© 01 
© 04 

CO f-T 


— 

1,268 

1,265 

962 

3,495 

1,165 


Plot 

Totals. 

lbs. 

8.550 

7.550 
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The flgtueB in the variety column are the yields per acre in pounds of cured leaf. 
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Table No. 2.— PROJECT 6 AND 8. 

PerretUagfis of Yield and. Bright Leaf. 
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ROOT NODULES ON LUPINS^ 

An apparent difference in the type of bacteria needed for different varieties of 
Lupins grown at Muresk College. 

A. B. Adams and J. H. Riches. 

In the September, 1929, issue of this Journal it was shown that at Merredin 
it was necessary to inoculate Lupins with their own strain of nodule producing 
organism if vigorous growth was desired. 

The writers have noted that of three different varieties of Lupins growing 
on adjoining plots at the College, the Western Australian variety (Lupirma pUo- 
sus) has made vigorous growth and has set a satisfactory amount of seed whereas 
the impoi’ted varieties (I.-. angnstifoUm and L. Merchols Liehucher) have made 
spindly growth and set very little seed. 

On examining the plants the roots of the first variety were found to be 
well supplied with root nodules and the roots of the other two varieties were 
not infected at all. 

As the plots are adjoining, with only a foot path between them, and as 
none of them were inoculated, it is tentatively suggested that the Western Aus- 
f Jralian variety has adapted itself to the type of bacteria found in local soils 
but the imported varieties are dependent on a special race of the root organism. 
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THE COOLING OF MILK AND CREAM. 

C. K. Baron-Hay, 

Superintendent of Dairying. 

Six years ago (Journal of Agriculture, June 1924), the writer drew the attention 
of dairy farmers to the large percentage of second grade cream then being received 
at factories during the summer months of the year, the peak being reached in 
February and March, when as much as 12 per cent, of all the cream received was 
second grade. 

It is pleasing to be able to write that the position is much better to-day, but 
the opinion is held that this improvement is due to the great increase in production 
in the cooler portions of the State, and the less production in such areas as along 
the Great Southern, rather than to any great improvement in the method of 
handling. 

Three factors operating to-day call for a timely warning to dairy farmers of 
the serious losses that may occur through the production of second grade cream : — 

1. Keen competition of margarine (containing vegetable fats) with all but 

choice grades of butter. This has caused a serious difficulty in the 
disposal of second grado butter, except at extremely low prices. 

2. jThe^falling price of butter fat moans a gi’eater percentage loss to the 

dairy farmer tlirough second grtKle cream, tlian when the price is 
relatively high 

Assuming second grade cream is worth 6d. per lb. less than first 
grade, with a smilar fat content, then the loss to the farmer when 
butter fat is Is, 6d. per lb. is 27 • 7 per cent. ; when, however, butter 
fat has fallen to Is. 1 Jd. per lb., the loss to the farmer is 37 per cent. 

3. Owing to present economic conditions, many farmers in comparatively 

dry, warm districts, are now endeavouring to produce cream for de- 
livery to a factory. 

The general farm practice necessary to produce first grade cream is detailed in 
Bulletin No. 180, “ Care of Milk and Cream,” issued free by the De])artment. 

It is intended here, however, to deal with one important factor in this direc- 
tion, namely, cooling. 

The importance of reducing the temperature of cream quickly as •possible 
during the summer months cannot be over-estimated, and althougli a great reduc- 
tion is difficult without artificial means, the roducition of the tempe^rature b\^ only 
a few degrees is moat beneficial, ' 

Cream separated on a warm day commonly records a temperature of over 90® 
Fall., and, unless some moans are taken to lower this temperature rapidly, may 
remain so for some considerable time. At this temperature bacterial action is 
most rapid, and unfortunately the temperature is such as to stimulate the un- 
desirable putrefactive and gas producing (ferraenty creams) bacteria, at tho e x- 
pense of the desirable lactic acid producing bacteria, which thrive at approximately 
60-70® Fah. 



558 


JOURNAL OF AORICULTURE, W.A. 


[Dkc., 1930. 


Cooling may be carried out in a variety of ways, dependent on the natural 
facilities of each farm: — 

1. By allowing cream to flow' over a water-cooled surface. See Fig. I. 



Pig. L 


The temperature to wliich the milk or cream can be reduced will depend ui on 
the temperature of the water available, the quantity passing tlirough the cooh r, 
and the speed of the cream passing over the cooler. 

The longer the cream can be kept in contact with the cooler, the more closely 
will its temperature compare with the cooling water. 

The cream as it leaves the cooler should nor be more than 2° Pah. warmer than 
the water entering the cooler. 

After separation, cream of course should be kept in as cool a place as possible. 
Covering the can with a white cloth, kept damp, is a good practice. Cream 
may rapidly be cooled 30®-’40® Pah. by this method. 

2. By standing cream can in a tank containing cold water, preferably 
jv running. 
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Water couduots lieat approximately 21 times as fast as air. This means that, 
by surrounding the cream can with water, the (}ream will be cooled 21 times faster 
then by standing in air at the same temperature. 

The tank used for cooling the cream should be deep enough to allow the water 
to cover the cans up to the top of the cream. 

When separating, two cans should always be available, as warm cream should 
never he run into the cold cream from previous separation. 

Where running water is available, the cooling tank may be placed between the 
source of supply and a trough, to obviate the waste of water. See Fig. II. 



3. By the use of a cooler of the Coolgardio Type. See Fig. III. 
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This particular type of cooler is most valuable in maintaining a low tempera- 
ture, but does not reduce the temperature as rapidly after separation as do the 
other methods. 

The Coolgardie Cooler, however, is of great value in keeping temperatures down 
in those areas where the water supply is precarious. 

Points in connection with these coolers are : — 

(i. ) The framework should be of metal, as wood absorbs water, becomes in- 
fected with bacteria in time, and often grows moulds. 

(ii.) Cooling depends on the evaporation of water, and to be effective the 
cooling surface, usually hessian, must be continually moist. 

(iii.) Some device for permitting a constant flow of water, other than flannel 
strips, is desirable. 

(iv.) Care must be exercised to see that the hessian is changed once a season 
as it is liable to become mould-carrying during the winter months 
when out of use. 

(v.) Ventilation allowing a constant stream of fresh air is essential, other- 
wise cream will develop musty flavour mentioned below. 

The prcKitice of some farms of placing the warm cream in a closed cellar to 
there cool is to be deprecated, as cooling is necessarily slower than in an atmosphere 
where the air is flowing. Moreover,- a peculiar smothered or musty flavour com- 
monly occurs, which may be impwted to the butter. 

In closing, it is well to remember that butter factories to which cream is de- 
livered are operating under strict supervision, as regards their methods of manu- 
facture, and it is only reasonable for the producer to take every step at his end to 
supply a choice cream for the manufacture of a choice butter. 


THE BANANA IN WESTERN AUSTRALIA, 

P. J. S. Wise, 

Tropical Adviser. 

THE BANANA AS A FOOD. 

Ill his excellent olheial work, ‘‘What America can teach us,’^ Mt. W. Ranger, 
of the Committee of Direction of Fruit Marketing, says in reference to the food 
value of the banana: — 

“The banana is one of the most important carbohydrate foods, and is a 
good source of two of the other four food elements required by the body, that 
is, mineral salts and vitamins. The banana heads the list of fresh fruits 
and surpasses most of the vegetables in food value. Attention is drawn to 
the fact that the banana is used in the treatment of celiac disease (chronic 
. intestinal indigestion), one of the most troublesome disturbances of nutrition 
in late infancy and early childhood. Where it has been possible to give any 
carbohydrates without danger, the ripe banana hgs not only been well toler- 
ated, but has rapidly brought about a better state of health.” 

The banana is more nutritive than the potato. In addition to the digestibility 
and palatability of the fruit the banana has another important feature, and that 
is its freedom from contamination because of its unbroken skin, the fruit really 
being ^ a germ-proof package. 
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CONSUMPTION. 

The American consumption is 25 pounds per head per year. The Australian 
consumption is under 10 pounds per head per year, and in the Eastern States, 
where the market is well supplied, this could probably be doubled, while in this 
State our people are mostly starving for bananas, and if we could but produce 
them we have our whole population to seiwe. 

VALUE OF THE INDUSTRY. 

The world trade in tlie banana is enormous. The T'nited Fruit Co. of America 
ranks as one of the first ten industrial companies in the United States of America. 
Its assets are over £40,000,000, and include a fleet of 80 steamers. It owes its 
prosperity entirely to the banana. In England ‘ Elders & Fyfl'es dominate the 
banana trade. This firm has ripening rooms capable of ripening 10,000 to 17,000 
bunches at a time. The exports of the principal banana producing countiies for 
1929 were as follow: — 


Jamaica 

18,250,001) bunches (mostly ‘ Gros Micliel'* variety) 

Hoiidura.s 

14,500.000 

V .1 V 

C(>luml)ia 

.. 10,870,000 


Costa Hi<*a 

7T)60,000 

,, ,, ,, ,, 

Guatemala 

6,000,000 

„ ,, ,, 

Mexico 

4,150,000 

M M ,• 

(binary Is. 

7, .500, 000 

„ ( ra\eiidish variety). 

Panama 

4,000,000 

„ (mixed varieties C 

Cuba 

3,000,000 

>> 


The principal markets are the United States, Great Britain and Canada. 
The United States of America and Canada combined take 53,000,000 bunches per 
annum and Great Britain and the Continent import 25,000,000 bunches per annum. 

In our own country its commercial production has been limited to two of the 
Eastern States — Queensland and New South Wales — where the industry is worth 
nearly two millions sterling. It is probable that no better bananas arc produced in 
the world than in Queensland, where there are 5,000 growers engaged in the indus- 
try, and whose sales in Australasia amount to .IT ,2.50,000 pei- annum. Rc.gular fruit 
trains, carrying from 3,000 to 6,000 cases wecikly, tiavel from the Brisbane districts 
and North thereof conveying the fniit to Sydney, Me-lbourne, and ^\delaidc. With 
such a regular supply these cities have placed the banana liigli on the list of 
foods. Our capital is, however, verx' unfortunately situated with regai’il tf> nc'ces- 
saiy supplies from Queensland. Several attempts have been made to establish a 
trade connection for Quensland bananas, but with no great snceoss. This is not 
surprising, as their transport frojn Queensland to Perth involv('s six handlings 
by train and at least two by boat. It has to be borne in mind that quick iians- 
port, and good ventilation, are very necessary to ensure that the fruit sliall arrive 
at its destination in good condition, for it is neither possible to freeze or clrll 
the mature or immature banana. On the other hand, however, if we can produce 
our own requirements in the North, as is believed possible, Perth is fortunately 
situated, for it is as far away from the Eastern States plantations as from Java, 
and there is a direct shipping service between the North-West ports and Fremantle. 

IDEAL CONDITIONS. 

Ideal conditions for the production of the banana would be a deep well- 
drained rich alluvial loam, or well-drained soil of volcanic origin rich in humus, 
in a well sheltered position, free from frost, near the coast, and with a well dis- 
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tributed rainfall of 50 inches upwards. The most successful banana producing 
countries in the world in point of acre yields include Honduras, Columbia, and 
Queensland, and the average rainfall in the banana districts iji these lands is 
between 60 and 90 inches. On the West coast of Guatemala, which has large acre- 
ages, the annual average is over 150 inches. We are unfortunate in this State 
in not having ideal natui-al conditions in any part of our long Western coastline, 
but in spite of this we should not lose hope of establishing the industry on a 
sound basis. It is really a remarkable coincidence that one of the driest and most 
windy parts of our coast, viz., the Carnarvon district, should olfer the best chance 
of commercial success, mainly on account of the deep triable fertile loam of the 
river frontages, the plentiful supply of water for irrigation at shallow depths in 
the river bed, and the proximity to the metropolis — IS hours direct steam. 



An eight luonths planted area at Carnarvon. 

Almost a parallel with us in the important banana producing countries is the 
Canary Islands, where bananas are grown under irrig’ation, largely on terraces on 
the hillsides, and moat of these terraces have been built up. The production is 
high, averaging about 1,000 bunches per acre. The only variety . gi’own there* 
is the one the Department h^s advocated for Carnarvon, viz., the ‘^Cavendish.” 

SOILS OF THE FAR NORTH. 

The peaty soils found in or near all the pandanus spring areas of the North- 
West, and of which Beagle Bay and Udialla (Fitzroy) are typical examples, 
should grow the “Gros Michel” variety successfully in addition to the “Cavendish.” 
It is unfortunate that several good areas ai'e growing thickets of “Plantains” in- 
stead of heavy producing and more marketable sorts. In the station gardens 
also I would strongly recommend the discontinuance of plantains. 

VARIETIES. 

Among the varieties grown commwcially in Australia the “Cavendish” easily 
takes precedence. It is the most dwarfi^ in growth and, therefore, less liable 
to damage by winds. Under very favourable conditions it will grow to 14 feet 
in he^ht, usually about 9 to 12 feet, and each stalk or plant in the stool is capable 
of cajii|dng 30 dozen fruit. 
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The ^‘Sugar” banana was at one time largely grown in Southern Queensland, 
but is now seldom seen on account of its susceptibility to the Panama disease. 
The growth is tall and, therefore, very subject to wind injury. 

The “Lady's Finger" is also a tall grower, probably less susceptible to frost 
than the other varieties, but the fruit has not a great demand. 

The “Gros Michel" is a tall grow'er, and is ^ ery partial to heat and heavy 
rains. The fniit is large and carries well, though it has not the tiav'our of the 
“Cavendish." 

The many varieties which have from time to time been introduced from Java 
and Singapore to parts of the North-West are entirely unsuited for llie conditions 
w^hich obtain there; not only do they suffer from the severe w'inds, but it must be 
borne in mind that their success in their native lands is due to ihe excessive heat 
and copious rainfall the whole year through, wjiich is accompanied by high 
humidity and not dry heat and drjdng winds, such as are typical of some portions 
of our North. 


NECESSITY FOR BREAK WINDS. 

Viewing C'amarvon as the most likely district for the successful commercial 
production of the fruit under irrigation, the necessity for effective breakwinds 
must be stressed. On the northern bank of the Gascoyne River there is some pro- 
tection afforded by the river gums, and in some of the hollows right close to the 



The seven-year bean forms a dense mass of protective growth. This 
wall of green growing breakwind would bo hard to excel, and can 
be trained to any height and planted at suitable intervals without 
any detriment to the other growing crops. 


river these may be sufficient. For the most part, however, it must be accepted that 
breakwinds must be provided to counteract the deadly effect of the winds. During 
the brief space in which endeavours have been made to grow the banana in Car- 
narvon several kinds of breakwinds have been tried, including high galvanised iron 
fences, but it is doubtful whether a cheaper or more effective breakwind could be 
obtained than systems of high trellises of seven-year beansy which quickly provide 
a dense growth to any required height. They can be ma& to reach any desired 
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height, and there is no doubt of their efficacy and no doubt of their necessity at 
regular intervals throughout the intended plantation. Without adequate protec- 
tion for the leaves, which are the food-manufacturing laboratories of the plant, good 
results cannot be expected. The accompanying photographs clearly indicate the 
utility of the seven-year bean for this purpose. 



The effectiveness of the seven-year bean as a break wind is clearly shown 
in the large unbroken leaves. 


PREPARATION OP THE LAND. 

Although the plant is not for its size and bulk a deep rooter — the lowest roots 
seldom going deeper than three feet—deep and thorough preparation is every 
essential. In the East a plough is almost unknown in a banana plantation, as the 
fruit is mostly grown on the steep hillsides, some of which are so steep that the 
bunches are sent down to the lower levels and sheds on wires and pulleys. This 
Isnd is naturally well drained, is often very stony, and in its virgin state is covered 
with dense jungle costing to £5 per acre for felling alone. 

Under our conditions, however, we must by thorough and deep preparation 
assist to promote fertility, secure perfect drainage and render the land fit for the 
severe demands of the healthy banana plant. 

GRADING AND DRAINAGE. 

For the purpose of economical and even distribution of water, careful grading 
is necessary. When grading, the natural* contour must be studied and utilised as 
far possible. 
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LIMING. 

After grading, the application of 1 to 1% tons per acre of lime will be advis- 
able where the soils are acid, broadcasted and lightly harrowed in. Lime is an 
essential constituent for the banana; it will correct soil acidity, in all probability 
retard nematodes, and is best applied some weeks before planting. On no account 
use artificial fertilisers for some weeks after the aijplication of lime. 

Should planting be delayed after the ground is ready for the suckers, or if 
time permits, a crop of eowpeas (a fertilised crop to secure a heavy growth) could 
bo grown to advantage and ploughed in when the pods are just setting. This will 
afford the best opportunity to apply humus and will assist in the retention of 
moisture. All forms of organic matter are essential to vigorous banana growth, 
and every effort should be made to preserve and add to the existing humus content 
of the soil. 

SPACING. 

The land being graded, with the object of effective watering, should be laid 
out in suitable rows from 12 to 16 feet apart, the plants to be 10 to 12 feet apart 
in the row. For thorough cultivation and watering, this spacing should be regulated 
to suit local conditions. Crowding of suckers and plants will reduce the size of 
the fruit, and will most likely shorten the profitable life of the plant. On the other 
hand, experience with plants under ii-rigation has not been long enough to set 
down hard and fast rules. A trial of different si)acings on a given area is sug- 
gested to the intending grower. 



A very desirable type of sucker to plant is illustrated in this photograph. 

Note the taper of the leaves and of the sucker itself terminating 
at the base with a large butt. 

SUCKERS. 

Propagation is made by means of suckers. There are many kinds and types 
of suckers, and, as in the ease of all plants, good propagation stock is an essential 
factor. Suckers with a large butt or corm, which usually appear above ground 
with pointed (commonly known as ^^sword”) leaves are desirable. The small solid 
round sucker taken from the base of the parent forms a good plant. Split butts 
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also make excellent plants; in fact “bits,” as they are called in America, are very 
popular as plants. If the butt is not split, it is a good idea to gouge out some of 
the eyes, leaving only those well sj^aced to grow. There is a distinct advantage 
with butts in that there will be two or more (according to the number of eyes left) 
first bunches of good quality at the first bearing. It is also found that the follow- 
ing suckers are more easily controlled. Broad-leafed w^ater suckers, with slender 
stems, should at all times be avoided. Very forward suckers will yield a quick 



A broad-leafed sucker, not a desirable type to plant. Usually with little 
vigour and throwing a small first bunch. 


bunch, but best results will be obtained from well-developed tapering suckers (see 
illustration). Size is not so important as vigour, which is indicated in the length 
of the sucker, its taper and its large butt. To prepare the sucker for planting, 
trim off all roots as closely as possible, cutting the stem off well below the foliage. 
Try and use suckers in which the sword-leaf is not fully developed ; next to them 
use *‘butts.” 

PLANTING. 

Bananas under irrigation are being specially dealt with, and bearing this in 
mind it would be well to give the ground a good watering a week prior to planting. 
If the preparation has been thorough it will not then be necessary to water until 
the plants have started to grow. Local conditions also affect the depth to plant. 
In alluvial soils the plants may be put in deeper to advantage, but if the subsoil 
is heavy, on no account plant in deep holes. For Carnarvon conditions it is sug- 
gested that the plants be set out in holes dug out to 18 inches, the base of the sucker 
when planted not to be covered by more than 5 inches of soil, so that the plant is 
started slightly lower than the average level of the land. The filling-in of the hole 
is completed by cultivation and the gradual development of the plant. 

TIME TO PLANT. 

It may be found that early planting will be best at Carnarvon. Early plant- 
ing, i,e., as soon as possible after there is any sign of spring, has the advantage 
of plant having a good hold and being in a robust condition before the slack- 
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eiiing ofif of the growinji: period at the approach of winter. Should there be any 
summer rains they will then materially assist the plants, especially if the weather 
is humid. 

PERIOD OF MATURITY. 

Should large butts oi* forward suckers be planted it may occur that two or 
three first plants with several following suckers will grow before the first bunch 
.*b produced. Provided there are not too many, it is seldom necessary to remove 
any suckers prior to bunching; tlie general practice is to leave all suckers until 
the maiden plant has produced its iirst bunch. Should three large suckers on one 
stool come into bearing with their Iirst bunch simultaneously, careful note of 
the ag(^s and position of following suckers must be taken. Three mchers mid no 
more should be allowed to follow the first cutting, which will provide larger bunches 



Bunch within a few weeks of maturity. Note the position of the support- 
ing prop, high up to take the weight. 


of better fruit than if more are allowed to grow. De-suckering should be effected 
as soon as possible after fruiting, and care should be exercised that not any more 
roots than necessary are cut and damaged. Use a specially made bent bar, or with 
care, an ordinary mattock will serve. Water suckers may be removed at any time 
by cutting the top off the offending sucker low down to the ground and gouging 
out the centre. This will kill the sucker and not disturb the plant. 

Cultivation between rows will consist of keeping the ground clean and the sur- 
face loose. When chipping close to the plants do not chip too deeply, but at a 
distance from them a deeper chipping or cultivation is suggested, which will assist 
the plants to root more deeply, and, in consequence, withstand dry spells better, 
and may also be a means of combating the nematode. 
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PROPPING BUNCHES. 

It is necessary to prop the first bunch to prevent the plant from falling over. 
The weight of the bunch with the first fruit set almost pulls the plant out of the 
ground, and it is advisable as soon as the bunch is “sef’ to relieve the plant of 
the strain. Light props of split or round timber should be used, sufficiently long 
to form a solid support to the plant by placing high up immediately under the 
bunch, with the other end firmly in the ground. See the illustration showing how 
the prop should be placed. Tliis is an important item, and by pressing the prop 
into the soft plant at the base of the bunch ‘^handle” the plant is made quite rigid, 
and there is no danger of the bunch falling over, whereas if the prop is placed 
low down the plant will break off half-way up. 


REMOVAL OF THE FLOWER BALL. 

This is a practice not universally adopted. If it is done it should not be 
broken off too early or the plant will bleed tor days and the fruit will suffer much 
more than if the ball is left on. The bleeding may be stopped by placing some 
soil on the cut made. 

CUTTING THE BUNCH. 

When the fruit has become rounded and filled it is approaching maturity, it 
will have lost it angles and will split from end to end if touched with the point 
of a sharp knife. Cut the bunch with as long a handle as possible for convenient 
handling, and do not bump or bruise the fruit. Every bump or bruise at this 
stage will appear in the ripened fruit. The absolutely (‘orrect stage to cut the 
bunch can only be determined by experience and observation. In the cooler 
months the fruit will hang much longer, and in any season the longer it c/in be 
left on to permit reaching the market in the proper condition the better. For some 
time at any rate the fruit grown at Carnarvon or anywhere in the North-West will 
find a local market and will, therefore, be marketed in the bunch. Later on, when 
there is a sufficiency to send to the city markets, the fruit will be packed in IVi 
bushel cases. Systems of packing, etc., will be dealt with when this time comes. 


CUTTING OUT THE MATURED PLANT AFTER BEARING. 

On some plantations in the Eastern States the plant which has completed its 
life’s work and home fruit is left for a few weeks before removal. The reason 
for this is that the sucker following is less likely to be damaged, and very quickly 
forges ahead if the parent stem is left for a few weeks. There is a danger in this 
practice, however, and that is there is a possibility of it being neglected^ and in 
dying back forming a harbour for borers and other pests. On this account it is 
best, after removing the bunch, to cut out at once the finished plant as close to 
the ground as possible. It will then heal over and not form a harbour for borers. 
As above mentioned, be careful not to injure the “following” sucker during this 
operation. It can be taken that the first bunch will be cut any time from 14 to 20 
months, according to the condition and age of the planted sucker, and the first 
following sucker of the parent will bear the next year. 


LIFE OF THE PLANTS. 

With care and proper treatment it is possible that the life of the plantation 
undo^fOur conditions should be at least six years. Under ordinary circumstances, 
i.eif r%ug on natural conditions and rains, this would be a long life, and above 
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the average of profitable life of most banana-producing lands. The plants would 
probably live until killed by disease, but if kept well watered, tended and fed, 
should live for six years, but heavy fertilising will be necessary after the second 
and third buneh to maintain the fruit of size and quality. 

MANURING. 

Although bananas may be grown in soils deficient in essential plant foods, 
they will not thrive unless the required constituents are made available. It is ad- 
visable that the humus content or the supply of organic matter should be high, 
and that it be kept up by green manuring, or other means. 

A complete fertiliser for the banana recommended by Brunnich, and exten- 
sively used in the Kastern States, may be made from the following: — 

Dried Blood — 2 cwt. 

Superphosphate — 2 cwt. 

Sulphate of Potash — 2 cwt. 
or 

Nitrate of Soda or Dried Blood — 2 cwt. 

Bonedust — 2 to 3 cwt. 

Sulphate of Potash — 2 cwt. 

Both of these mixtures can be applied at the rate of five to eight pounds per 
mature stool; higher or lower quantities according to age, etc., of plants. Apply 
the above mixtures in two dressings, one towards the end of summer and the other 
at the end of winter. A very light dressing of salt at the rate of Icwt. of common 
salt per acre will benefit plants in soils of very low salt content, or to be safe and 
to assist to make good this deficiency use muriate of ])oiash instead of sulphate 
of potash. 

As can be expected with plants yielding such heavy crops, there is a constant 
drain on the fertility of the soil, and, generally speaking, it can be confidently 
stated that the banana cannot be overfed. 

GREEN IVtANljRING. 

In the older countries of the world continuous cropping has gone on for 
centuries, and ha? been umde possible by rotation of crops and a heavy supply 
of organic matter. Soils rich in iron, soils in hot climates, and soils cropped with 
such heavy feeders a? tomatoes, bananas, etc., need heavy supplies of organic 
matter to retain their fertility. Soils of good humus content are a))le to retain 
moisture, and make good use of any chemical feidiliser applied. The growing 
of leguminous croi»s between the rows, especially if the land is Lertilised for those 
crops, is a sure way to assist in this direction. 

DISEASES AND PESTS. 

Although the banana is prone to very many diseases of all hinds, including 
rusts, leal spots, virus disease (bunchy top), Baiiama disease, etc., at present 
there are only two calling for lengthy comment at this stage of our development. 
They are banana weevil borer and nematodes. 

BANANA WEEVIL BORER {CoamopoUtea sordida). 

This pest was found to be in the plantains in the Carnarvon district in 1923, 
when the first effort was being made to produce the banana commercially in this 
State. This pest is scattered throughout Australia; it has cost the banana in- 
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dustry of the world imiiieiise sums, and was introduced from the IhiciOc Islands 
and from the West Indies, very many years ago, prior to the passing of the Federal 
Quarantine Acts. 

The beetle or fully matured insect is a true ueevil about half an inch in 
length, with a very prominent trunk or proboscis; it has a hard shell, and like all 
weevils, feigns death when disturbed. The beetle usually lays its eggs at the base 
of the stem or on the conn, and when they hatch oui the larvae eat their way 
into the corm, which they eventually tunnel through and destroy. The laiwae 
are yellowish grubs about half an inch long with a brownish-coloured head. The 
general symptoms of the presence of the |)est are a general unthrifty appearance 
of the plant, the whole plant showing signs of deterioration, hunches are small, 
and in the very advanced stages the plants have such a poor hold of the ground 
that they fall or are easily puslied o\'er. The insects are usually of a ncit sluggish 
nature, do not travel far from their feed, and are usually spread by means of in- 
fested suckei’s and plants. Flight also plays some part in tlu' «lispc!*sal of the 
pest, but, unless. the plantations are contiguous, there is little danger from this 
means of infestation. 

We know that this pest is in the Carnarvon district, and, tlierefore, even if 
there are no symptoms of it in any plantation, a careful lookout is urged, and, 
if the beetles are found, no time or effort should be spared in an (‘iidea' iuir tiO 
ext-ermiiiate them. 


CONTROL ]\rEASURKS. 

As has been re})eatcdly pointed out by our Entomologist, tliere is Jiltl(* hope 
of employing spray.s or fumigants against thi.s pest, as in all stages of its life 
cycle, except the adult stage, it is securely protected behind a harrier of plant 
tissue; attention must, therefore, be confined to the beetle itself. 

In practice it has been found that the beetles ar-e atti*acted to baits, and fui- 
ther, that the beetles so attracted may be killed by poison. A sim])le method of 
trapping the mature insect has been j)ractised for years. Il has ])een found that the 
beetle is very partial to the flesh or the fully matured corm, and by taking the corm 
from the base of a stem having matured its bunch, cutting it in halves and })lacing 
the cut surfaces to the ground near the stool, the insects will be attracted and 
will be found adhering lo the bait or immediately under it, and c^in be gathered 
and destroyed. By dusting the baits with Paris Green the two operations may be 
combined. It is desired to impress and insist that it is a. serious obligation on 
the part of all interested in the industiy to keep a careful watch for this ^lest, 
and the policy to be adopted is to keep new’ areas clean by careful examination 
and trimming of suckers prior to planting, and, should infestation occur, destroy 
all conns showing the presence of borer tunnels and adopt the simple u'P.jsuves 
of control herein mentioned. 

NEMATODE OK EEL-WORM. 

This is a serious pest in some areas in the State and is very destnictive. The 
list of economic plants attacked is very^ lai^e, and the presence of the pest in the 
root system is usually associated with disastrous results to the ])lants attacked. 
Although a large number of species of gall worms are included under the name of 
nematodes, the most serious is the one which affects bananas, tomatoes, potatoes, 
beet, pineapples, watermelons, etc. The disease is readily seen on examination 
of the roots, when irregular lumps will be seen which interfere with the function- 
ing of the plant. The banana is very susceptible. When the young nematode 
e^rs the root it begins to enlarge, and feeds on the root tissues, irritating them; 
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they then swell and form the gall, and so serious does the trouble become that water 
and the plant foods cannot pass through the roots. It can be definitely stated that 
the cure of infested plants is quite outside the bounds of possibility, hence control 
should aim at destroying or reducing the number in infested soils, and keeping 
uninfested land clean. The spread of the pest is facilitated by ordinary fann 
operations; implements used in infested areas will transfer the pest, and they 
will be similarly transported in the soil adhering to the boots of men or to tho 
hoofs of horses. They will also be carried in the water when irrigating. 

Prior to planting bananas in new land, after all the roots have been closely 
trimmed, the plants should be immersed in a solution of coiTOsive sublimate at a 
strength of loz. to six gallons of water, and, as dealt Anth earlier, the plants 
should be set in a depression in the soil. Even where infestation is presemt, plants 
may be kept on a profitable basis by constant and thorough cultivation and heavy 
manuring. The most economic way to control the pest is by a system of rotation 
in which crops which are immune to the attack of nematodes feature promim'ntly. 
In this way they may be starved out of the soil. Nematodes have ))een known to 
live in soil for more than a year, even when no food plants are |)resenl,, so that 
a systematic rotation is very necessary. x\mong the plants that Jire immune to 
attack, or are hut slightly atfected, are maize, sorghums, broom millet, barley, 
peanuts, some eowpeas, most grasses, and velvet beans. Tliese common crops, 
which are known to be resistant to the attack of the pest, may be used in a well 
planned rotation with profit, and should j^ermit of the subse(numt growing of the 
banana in a soil in which the pests have been reduced to a ininimum. 

OTHER DISEASES. 

There are matiy diseases of the JVuil and leaves as well as iriany pests, some 
of which are of trilling imjxu’tance to the grower. There are, however, some 
chances tliat the industrs’ will be handi('ap])ed by the incidence ot; pests, such as 
fruit-eating caterpillars and fruit spotting bug's, which will, when they appear, be 
dealt with by tlie Entomologist of the Department of Agriculture. 


^LUMPY OR MATTED WOOL/' OR MYCOTIC DERMATITIS 

IN SHEER 

J. F. Filmei?, B.Y.Se. 

During recent years several cases of a peculiar condition aft’cctiiig the skin 
and wool of sheep have been brought to the notice of the Veterinary Bratieh. 

In these cases the wool has been found to be matted together by a hard horny- 
like material. As a rule this does not come to the tip of tho wool and the dis- 
ease may therefore not be detected until the animal is handled. It will then be 
found that the horny-like material is really an exudate coming from a disease 
of the skin. The horny masses are generally somewhat cone shaped, with the 
broad base towards the skin. Thus when an alTecled mass of wool is removed all 
the wool will be matted together at the base, whereas at the tip there will be a 
proportion of normal wool outside the horny matted core. 
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In active cases these homy masses are rather firmly attached to the skin and 
can only be detached with difficulty. When this is done the exposed skin presents 
an inflamed appearance. The base of the homy cone will be found to be concave. 
It is attached to the skin around the outer ed^e only. 

In cases which have ceased to be active the affected masses of wool may have 
been pushed away from the skin and there may lie normal wool uuderiieatli 
them. Generally the back only is affected, but occasionally the head and les:s may 
become involved. 

Until recently the cause of this condition was not known. However, durin<r 
1929, reports were published by Dr. II. R. Seddon, New South Wales, and Dr. 
L. B. Bull, in South Australia, concerning investigations of this disease. Both 
these Veterinary Pathologists discovered in the scabs of affected sheej) a fungus 
or mould. Dr. Bull has grown this in artificial media and has produced the dis- 
ease with pure cultures of the organism for which he has proposed the name 
Actinomyces dermatonomus. Working with material from a Westei’ii Australian 
case an organism was recently discovered which appears to be identical Avith that 
described by Dr. Seddon and Dr. Bull. 

In New South Wales and South Australia the ‘disease has been found to be 
largely confined to young sheep, under two years old. As a rule only a small per- 
centage of the flock is affected, though eases of 10 and 20 per cent, affeciion of 
small flocks of young sheep have been reported in South Australia. 

The disease may be transmitted by rubbing into the skin an emulsion of scab 
from an affected sheep. So far it has not been found possible to affect a healthy 
sheep by confining it with affex*ted sheej). There is some evidence to show that 
the disease is contiacted dui’ing wet Aveather and that moisture of the fleece makes 
a sheep more susceptible. 

In Western Australia, in one flock where several cases of this disease have 
recurred, another condition Avas detected. In these sheep small granules of yolk- 
like materia' were seen in the avooI and the sheep were noticed to have been 
rubbing. Examination in the laboratoiy did not enable any definite conclusion 
to be reached, but it is suggested that this may be the early stage of the same 
disease. 

Very little work has yet been done in regard to prevention and cni’e. How- 
ever, Dr. Bull has shown that the organism is readily destroyed by Copper Sul- 
phate solution, and has suggested dipping in a solution containing 1 lb. Copper 
Sulphate in 50 gallons of water. 

All affected sheep should be shorn as soon as detected and should then ba 
dipped in the above solution. If the di.sease threatens to become widespread, young 
sheep should be dipped in the Autumn immediately after first rains. If the 
disease appears they should be re-dipped a month later. 

Dr. Seddon has shown that the detached scab may remain infective for over 
a ye.ar. It is therefore important to prevent affected sheep shedding scabs in the 
paddocks. Affected sheep should be segiegated and shorn separately and all 
affected wool should be burnt. 
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TRIALS WITH THE CASSINA TEA PLANT. 

(Ilex vomitoria.) 

By 0. L. Throssell^ Agric'ultural Adviser. 

In order to ascertain wlietLer the Cassina Tea Plant (Hex vomitoria), a tea 
substitnte, could be grown successfully in Western Australia, samples of the seed 
received rrmi the “Sunday Times” Newspaper Company, Limited in 1927, were 
planted at the Merredin and Chapman Experiment Fanns for trial. 

The Cassina Tea plant Is a native of the South Atlantic and Gulf coasts of 
the United States, where it was used by the American Indians for making a stimu- 
lating beverage. Another species, Jlc.v Paraffumfeusis, commonly called Verba Mate, 
is used extensively in South America, and in the Argentine alone more than 
140,000,000 lbs. per annum a^t r'onsnme<l, the source of this being chietly Brazil and 
Paraguay. 

The seed supplied to this department was sent to the Cluifunan Exporiinent 
Farm for “stratification,” a process of placing the seed in layers of moist sand 
for a period of six months prior to planting. Portion of this stratified seed was 
then sent to the Merredin Experiment Farm, and plantings were made that year 
(1928) ^t both farms in well worked falIow\ The soil at the Chapman Farm was 
a sandy loam, and at the M'eiTedin Farm a sandy and clay loam, ami both were 
ploughed early in the previous winter and cultivat(‘d as required to maintain a 
mulch and destroy weed growth until planting time. At both farms none of the 
seed geiminated, despite the <'are that had been taken. 

The rai!ifall recorded during 1928 w^as 8.73 inches at the Merredin Experi- 
ment Farm and 17.89 inches at Chapman, while the average rainfall at these farms 
is respectively 11,85 inches and 16.45 inches. 

The result of this trial confirms the view held by the late Government 
Botanist and Plant Pathologist. (l\rr. AV. M. Carrie) who, in December, 1927, 
reported on the Cassina Tea Plant as follows: — 

“There ap])ears to be little bof)e of this plant succeeding in this State, 
either horticulturally or commercially. 

1. The plant is native to coastal, sandy soils in the States of AVrginia, 
Texas, North and South Carolina, and to other South-Eastern portions of the 
United States of America. These areas have rainfalls varying from 45 to 
60 inches per annum, of which ai>proximately two-thirds occurs in the sum- 
mer, with not less than two inches in any month. We have no corre.® ponding 
climatic area on the coasts of this State. 

2. From our experience with Yerba Mate, which Avas distributed in 
1926, there is little doubt that Australians will continue to use tea in prefer- 
ence to any substitutes. Ilex prepaiations resemble tea only in the modes of 
preparation. It is unlikely that they would ever have a big sale in Australia 
though they may have a limited sale amongst food faddists and people unable 
to take tea.” 
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AGRICULTURAL SEEDS 

AND THEIR WEED SEED 

IMPURITIES. 


H. G.*Elliott, Dip. Agric. 


Assistant Plant Pathologist. 


{Continued from p. 494.) 


Scientific Name. 


Common Name. 

vi. Dactylis glomerata 


Cocksfoot 

Containing ; — 

A. Orassee — 

Lolium perenno 



Perennial Rye-grase 

B. Other Weeds — 

Rumex acotosella 



Sorrel (3) 

vii. Bromiis unioloides 


Prairie Grass 

Containing 

A. Legumes — 

Trifolium dnbium ... 


Suckling Clover 

B. Grasses — 

Avona fatua 

... 

Black Oat 

A. sativa 

... ••• 

Oat 

Paspalum dilitatum 


Paspalum 

C. Other Weeds — 

Malva parviflora 



Mallow 

yiii. Ghloris gayana 



Rhodes Grass 

Containing : — 

A. Grasses — 

Agrostifl vulgarifi 


Rod Top (2) 

Setaria viridis 


Pigeon Grass (3) 

B. Other B'pf'ds — 

Araaranthua retroflexus 

... 

Pigweed 

Plantago lancoolata 



Ribgrass (2) 

ix. Lolium perenne 



Poiennial Rye-grass 

Containing ; — 

A. Legumes — 

Modicago denticulata 


Burr Medic 

M. lupulina ... 


English Trefoil (2) 

Trifolium agrarium ... 


Hop Clover 

T. dubium ... 


Suckling Clover 

T. repens 


White Clover (4) 

B. Grasses — 

Bromus hordeaceus 


Silver Grass (3) 

B. moUis 


Soft Brome (2) 

* B. secalinus ... 


Chess or Cheat 

Festuca bromoides ... 


Silvery Grass (3) 

F. Myuros 


Silvery Grass (2) 

Holcus lanatuB 


Yorkshire Fog (2) 

Lolium raultiflorum 


Italian Rye-grass (5) 

Phleum pratense 


Timothy 

C. Other Weeds — 

Brassica nigra 


Black Mustard (3) 

Hyjwchoeris radicata 


Flat Weed 

Myosotis sp 


Forget-me-not 

’^Polygonum persicaria 


Smartweed 

. Ranunculus sp. 


Buttercup (2) 

Rumex acetosella ... 


Sorrel 

Rumex spp 


Docks (4) 
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Sdontifio Name. 


Common Name. 

X. Lolium multiflorum 


. . . Italian B yivgrass 

Containing : — 

A. LcgviWfi — 

Modicago doniiculata 

Trifoliuni dubium ... 


. . . Burr Medic 


Suckling Clover (3) 

T. piateiiHe ... 


... Bed (flover 

B. (haH»es- — 

Alo]iecuiiis «]>. 


... Foxtail 

*Bromus Heealinus 


. . . Cheat 

Festuea bronioidos ... 


... Rat -tail Grass (3) 

Holcus laiiatiis 


... Yorkshire Fog 

Lolimn ])oronne 


... Perennial Bye-grass (2) 

Oilier Weerlft — 

Brasttica iiigia 


... Blaitk Mustard 

*Centaurea cyaneiis ... 


. . . Star Thistle 

Daiicns carota 


Ca rrot 

Hypocha'iis radii-ata 


... FI at wood 

Plantago lancoolata 


. . . Bibgraas 

*l'olygonuni |Hn‘si<-aria 


Smarl wood 

Harmneulvis sp. 


Butlercuj) (2) 

Biimex acietosella 


. . . Sorrel 

Kiimox spp. ... 


... Docks 

Soncbus oloracoa 


... Milk Thistle (2) 

xi. Lolium subulatum 


... Wimmera Rye-grass 

CVintaining : — 

A. Ij-(j'innefi — 

.MelilotiiK indicH 


... King Island .Melilot 

Modicago donticulata 


Buir Medic 

Trifoliuni agvariuni ... 


... Hop Clover 

(J. Orassra — 

A vena saliva 


... Oat 

Bronius hordoacous 


... Silver Grass 

B. madritonsis . 


Spear Grass 

B. mollis 


... Soft Bromo (2) 

Fostuca brornoidos ... 


Silvery Grass (3) 

F, Myums 


... Silvery Grass (2) 

. Hordeum murinum 


... Barley Grass (2) 

Ixdiiim multiflorum 


... Italian Byo-grass (3) 

].,. poronno 


... Poronnial Byo-grass (2) 

IMialaris minor 


Canary Grass 

C. Other HV-rda — 

♦Polygonum aviculare 


... Wire weed (2) 

i<umox acetosella 


. . . Sorrel 

Sileiio gallica 


. . . French Catchfly 

xii. Triticum sativum 


. . . Wheat. 

Containing : — 

A. Legumefi — 



Vicia spp 


... Vetches (2) 

B. Grasses — 

A vena sativa 


... Oat (8) 

Hordeum vulgare 


... Barley (4) 

Lolium perenne 


... J*erennial Rye-grass (3) 

L. temulentum 


... Lh-ake (4) 
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Scientific Name. 

Common Name. 

C. Other Weeds — 

Amaranthus retroflexus 

... Pigweed 

♦Brassica sinapistrum 

... Charlock (2) 

B. nigra 

♦Galium aparine 

... Black Mustard (2) 

... Cleavers (6) 

♦Lychnis Githago 

... Corncockle 

♦Polygonum convolvulus 

... Black Bindweed (3) 

♦P. persicaria 

... Persicaria 

Uanunculus arvensis 

... Buttercup 

♦Raphaniis raphanistruni 

... Wild Radish (3) 

Rumex spp 

... Docks (2) 

... Shepherd’s Needle 

Scandix Pocten- Veneris 

xiii. Hordeum vulgare 

... Bailey 

Containiiig ; — 

A. Grasses — 

Avona sativa 

... Oat (4) 

A. sterilis 

... False Wild Oat (2) 

Bromus villosus 

... Brome Grass 

B. Other Weeds — 

♦Ra[)haiius raphanistrum 

... Wild Radish (4) 

Silene gallica 

... French Catchfly (2) 

MORACP]AE. 

i. Cannabis sativa 

... Hom]> 

Containing : — 

A. Legumes — 

Pisurn arvenso 

... Field JVu 

B. Grasses — 

Andropogou sorghum 

... Sorghum 

Panicum miliaceum 

... French Millet 

Setaria italica 

... Italian Millet 

C. Other Weeds- 

Coriandrurn sativum 

... (’oriaiidcr 

. POLYGONACEAE. 

1. Fagopyrum escul«ntum 

... Buckwheat 

Containing : — 

A. Grasses — 

Lolum pereniio 

... Perennial Hye-grass 

Linum usitatissimum 

... Linseed (Flax) (3) 

Panicum miliaceum 

... French Millet 

. CHENOPODIACEAE. 

K Beta vulgaris 

... Beet and Mangel 

Containing : — 

• A. Grasses — 


Avona sativa 

... Oat 

Hordoum vulgare 

... Barley 

Lolium tomulentum 

... Drake 

Phalaris canadensis 

... Canary Grass 

* Triticum sativum 

... Wheat 

B. Other Weeds — 

Brassica nigra 

... Black -Mustard 

Euphorbia peplus 

... Milkweed 

* ♦Galium apadue 

... Cleavers (6) 

♦Polygonum convolvulus 

... Black Bindweed 

Rumex spp 

... Docks 
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Scientific Name. 

Common Name. 

CRUCIFERAE. 

i. Brassica spp 

... Cabbage, Turnip, etc. 

Containing :~ 

A. Lfi(jum(\^— 

Melilotns indica 

... King Island Melilot (3) 

Trifolium incarnatuni 

... Crimson Clover (2) 

T. glomeratum 

... Cluster Clover 

r. pratonsci ... 

... Red Clover 


Oryza saliva 

... Rico 

Triticuin sativum 

... Wheat 

C. ()th<r — 

Brassica nigra 

... Black Mustard (3) 

Cichorium inlybus 

... Chicory (2) 

(’honopodiurn alburn 

... Mexican Spinach (3) 

*KcliiiiTn sp. ... 

... V'iper's Bugloss 

Funiariu officinalis ... 

... Fumitory (2) 

*CJalinni a]iarino 

. . . Cleavtu’s 

I’lantago lanccolaia 

... Ribgrass 

*HaphaniJ8 raphanisiium 

... Wild Radish 

Itunuvx spj). ... 

... Dock (3) 

Silenc noctiflora 

... Catchfly (2) 

ii. Raphanus sativa 

... Radish 

('ontaining 

A. — 

Triticuin sativum ... 

... Wheat 

B. Othi'r ]\'('C<is — 

('heno])odium album 

... Mexican Spinach (3) 

♦Galium aparine 

... (Meavers 

*l*olygoiium avicularo 

. , . Wdri'weod 

ROSAt^EAK. 

i. Poterium sanguisorba 

. . . Sheep's Burnet 

Containing ; — 

A. Legumes — 

Hedysarum coronarium 

... Hedysarum (2) 

Lathyrus spp. 

... Vetchlings (2) 

Onolirychis sativa 

... Sainfoin (4) 

B. Grasses — 

Avena sativa 

... Oat (2) 

Hordeum vulgaro 

... Barley (2) 

Lolium porenne 

... Perennial Rye-grass (2) 

Phalaris canariensis 

... Canary Grass 

Triticuin sativum 

... Wheat (3) 

C. Other WeMs — 

♦Echium spp 

... Viper’s Bugloss (2) 

Euphorbia spp 

... Milkweed (2) 

♦Galium aparine . 

... Cleavers (2) 

Linum usitatissimura 

... Linseed (Flax) (3) 

♦Polygonum convolvulus 

... Bindweed (2) 

♦Raphanus raphanistrum 

... Wild Radish (4) 

Tragopogon sp 

... Salsify (2) 

• Noxious weeds under the Agricultural Seed Act, 1923, 


(To be continued.) 
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NITROGENOUS FERTILISERS- 

L. J. H. Teakle, 

Plant Nutrition Officer. 

Sir William Crookes, P.R.S., in his Presidential address to the British 
Association for the Advancement of Science in 1898, discussed the world’s wheat 
supply and the possibility of a shortage of this superior food of the (Caucasian 
race. From a study of statistics and an estimation of the virgin land available 
for cultivation in the new countries, Australasia, America, etc., he predicted that 
there would be a shortage of wheat from 1931 if the wheat eating population o£ 
the world maintained the normal mte of increase and the bushel yield per acre 
remained stationary. Sir William Crookes suggested that the supply of available 
Jiitrogen was the limiting factor in production, and submitted the problem of 
commercial fixation of atmospheric nitrogen to chemists. The year 1031 dawns 
upon a market glutted with wheat, and we find that the chemist has been able 
to provide the agriculturalist with an abundance of cheap synthetic nitrogenous 
fertilisers to supplement the enhanced supplies obtained as bye products from the 
coal industries, and those supplies arising froni biological action in the soils 
themselves. The mechanisation of agricultural practice lias greatly increased 
tile efficiency of farm labour, and witli improvements resulting from biological 
research has enabled the confines of the wheat belt to be widened to an undreamed 
of extent. A food shortage in the near future is unlikely, as the still untapped 
resources of North and Soutli America and Australia are available when the call 
for more wheat is raised. The production from these countiies merely supplements 
that of the closely settled nations where intensive methods, calling for the con- 
tinued use of the new nitrogenous fertilisers, are responsible for a lessened demand 
for the primary products from overseas. It now becomes a battle for the 
diminished markets, and the line of attack appears to be by tov of lowered pro- 
duction costs. It is imperative that the cost of production per unit be reduced 
if products are to compete successfully in the world’s markets. 

Among the avenues leading to a reduction of production costs is that of an 
improved fertiliser practice, and farmers are now' being urged by manufacturers 
to make use of nitrogenous fertilisers to enhance the return for their effort. 

In view of the increasing attention being given to the use of inorganic nitrogen 
compounds as fertilisers, it will be of interest to follow the history of some of 
the more important types. 

Sodium nitrate, or Chili saltpetre, was first exploited in 1830, when a ship- 
ment of 800 tons was obtained from Iquique, South America. By 1840 the annua] 
output had arisen to 10,000 tons, and in 1907 amounted to l,6fi0,000 tons of the 
crude salt containing 15 to 16 per cent, nitrogen (H. J. Wheeler, ‘^Manures and 
Fe^lisers”). In 1928 the consumption of Chili saltpetre amounted to 2,550,000 

per annum. 

Ammonium sulphate was first manufactured successfully along commercial 
lines in 1858, when it was obtained as a bye-product of the coke industry at 
St. Denis. By 1903 over 450,000 tons of ammonium sulphate per annum were 
produced in the coal industries, and this figure increased to 1,920,000 tons in 
192S. 

• Synthetic nitrogenous fertilisers were first available on the market in the 
first decade of this century. 
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In 1905 Birkelaiid and Eyde in Norv^^ay succeeded in conunercialisiiig' the 
production of nitric acid from the nitrogen and oxygen of the air and marketed 
the pix)duee as nitrate of lime or Norwegian saltpeti’e. 

Frank and Caro iti Berlin prepared calcium cyanamide, ‘‘nitrolime’’ or lime 
nitrogen, in 1895, but very little was produced for several years. By Bill?, how- 
ever, factories had been established in various parts of the world, an<l sales in 
that year amounted to about 100,000 tons per annum. The commercial product 
pontains 17 to 20 per (*ent. nitrogen. 

The Haber process for the combination of gaseous nitrogen and hydrogen 
to form ammonium salts was commercialised during the war in Germany. After 
the war the Gennan and English interests combined, and in those countries enor- 
mous (luantities of ammonium sulplnate are now being [>roducod by this method. 
Tn 1924 1,250,000 tons of ammonium sulphate were ])roduced by the modified 
Haber i)i*ocess, and in 1028 the production amounted to over three million tons 
per annum. 


Table 1 shows the world’s output of nitrogenous manures in long tons of 
pure fixed nitrogen. 


Table 1. 


TliP World's output of Nitrogenous Fertilisers, 190.3-1928, expressed as long tons of 
Pure Nitrogen. 


— 



— 





— 


1903. 

1912. 

1924-25. 

1927-28. 

Fertiliser Produced. 









tons. 

0/ 

/o 

tons. 


tons. 

o 

tons. 

% 


Sulphate of ammonia, 









by-product 

Sulphate of ammonia, 

108,000 

32-8 

247,000 

36-5 

290,000 

26*0 

384„300 

23-6 

synthetic 

Calcium nitrate, syn- 





255,(KK) 

23 1 

607,000 

37-3 

thetic 



10,000 

1-5 

25,000 

2-3 

29,400 

1-8 

Cyanamide (lime nitro- 









gen), synthetic ... 



19,000 

2-8 

115,000 

10-4 

223,000 

13-7 

Chili saltpetre (mined) 

221,000 

67 2 

401,000 

,'59' 2 

363,000 

32-8 

383, (KX) 

23-6 

Others 





60,000 

5-4 



Total 

329,000 


677,000 

... 

1,108,000 

... 

1,628,700 


Value at £75 per ton 

£24,675,000 

£50,775,000 

£83,100,000 

£122,152,000 


From this table it is seen that ammonium sulphate constituted GO. 9 per cent., 
the nitrate fertiliser 25.4 per cent., and the lime nitrogen 13.7 per cent, of the 
total output in the year ending May, 1928. Of this total output of 1,628,700 
tons of pure fixed nitrogen, 1,425,000 tons were used in agriculture. 

While the Avorld’s output of nitrogeiu)us manures has reached such eiicwitions 
dimensions. Western Australia, as yet, depends very largely on her natural 
resources; we rely on the biological activities in our soils to maintain the supplies 
of available nitrogen. There is an increasing interest being evidenced in these 
valuable amendments, and the number of lines now on the market shows that the 
advantages of the use of nitrogen for crop growth is being emphasised by meif- 
chants and recognised by farmers. While the quantities used are still stnall, 
there is every likelihood of a material increase in consumption in the future. 
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Th« imports into AVestern Australia for the year ending 30th June, 1930, are 
shown in Table 2. 

Table 2. 

Nitrogenona fertiliser imported into Wcst*>rn Ausli'alia, 

Isl Julpj 1929, to diOth Jnncf 1930. 

Imports. 


Fertiliser. 

Tons. 

Per cent. 

Ammonium sulphate 

2, .369 

.53.4 

Sodium nitrate 

. . . . l,i .3o 

39.1 

Nitrophoska 

272 

6.1 

Calnitro 

30 

0.7 

Diiunmonphos 

31 

0.7 

Ammonium chloride 

1 



Total 4,438 

100 


NITROGE,NOi;S FERTILISERS JN AGRICULTURE. 

It is recognised that nitrogen is the plant food most urgently required in 
many parts of the humid region of the world. This is the general exp(jrience in 
England, where response to other fertilisers is often conditioned b> an adiMjuate 
supply of nitrogen as fertiliser. It is reported in ‘‘F'aiin Notes,’' Vol. 4, p. 4, 
1930, that Sir John Russell has calculated that for all soils and climates in tKe 
British Isles, Icwt, of ammonium sulphate will give an average increase of 2 V 2 Cwh 
(4 bushels 40 lbs.) of wheat. Similar calculations have been made to show that 
the yield of barley would be increased from 4 to 7 bushels, winter oats from 
7-12 bushels, potatoes 15-20cwts., and sugar beet 20-25ewts. per acre. 

As soils become exhausted by continual cropping it becomes important to 
enhance the supply of available nitrogen either by crop rotation and management 
or the addition of artificials. 


Even in Western Australia it appears that the nitrogen supply in certain 
of our light lands must be improved before full advantage can be taken of phos- 
phatic manureis, and it seems likely that there will be an increased demaiiid for 
these fertilisers as new systems of agriculture and stock management are adopted, 
as has been the experience in Germany and England. 


Returns from nitrogenous dressings in Western Australia show that there 
is a decided nitrogen lack under certain conditions. Yields of potatoes were 
doubled at Gosnells by the addition of SOOlbs. of sulphate of ammonia per acre 
(Palmer, J. C., 1929). At Benger dight increases in the yield of potatoes wei’e 
obtained by Ihe use of ammonium sulphate (Palmer, J. C., 1930). Wheat re- 
sponded to ammonium sulphate on the Wongan Hills Light Lands Experiment, 
the average yields of grain of the five plots devoted to each experiment being 
as follows:, 

Fallow. Non Fallow. 


No nitrogen 

1 cwt. ammonium sulphate per acre 

2 cwt. ammonium sulphate per acre 


377 lbs./ac. 578 Ibs./ac, 

668 lbs./ac. 748 lbs./ac. 

731 lbs./ac. 877 lbs./ac. 


•All plots received the usual dressing of 1201b8. of 22 per cent, superphosphate per 
acre (Thomas & Venton, 1930). 



Dec., 1930.] 


JOIJRNAL OF AGRICULTURE, W.A. 581 


Veiy marked stiimilation of the grt)wtli of Wimmera rye grass followiug' 
the ap])lieatiori of ammonium sulphate at the rate of IcAvt. per acre has been 
observed on the coastal plain at Esperanco and on Mr. W. G. Burgess’s farm at 
^‘Tipperary,’" York. 

Experiments on Mr. Pearson’s farm at Benger, near Bunbury, this year show 
that the CJU’rying rapacity of pasture is improved by nitrogenous dressings in 
addition to sujxM-phospliate. Four acre paddocks were grazed to (m)\vs with the 
following results : — 

No nitrogen — lfi7 cow grazing days. 

15(dbs. nitro chalk (per acre) a)>i)lied in autumn — 522 cow grazing days. 

Ammonium snli)hate, (per ficre) Ic.wt. in autumn and Icwt. in S]:>ring — 
590 cow grazing days. (“VVe.«t Australian,” LUh Nov., 1030.) 

Those experiments indicate that then- is a field for the judicious use of nitro- 
genous fertilisers in Western Australia or, failing that, a. necessity for the rotation 
of crops to maintain or increase supplies of available nitrogen in tlie soil by 
biological meaiis. 


NITROGENOUS FERTILISERS AND THE SOIL. 

Tl has been found by expeiiment and experience that the use of nitrogenous 
fertilisers has a gi*eat eh'tvt, not only on crop growth, but on the soil. Some 
forms, for instance, sodium nitrate, are physiologically alkaline, that is, they lead 
to the improvement of acid soils as a result of crop growth and the utilisation 



of the nitrate. Others, for instance ammoninm sulphate, are acid forming 
materials, or physiologically acid fertilisers, and induce serious soil at-idity in the 
absence of adetjuate supplies of lime. For this reason it is necessary to be very 
careful in the selection and use of nitrogenous fertilisers. Sodium nitrate is 
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found to be deleterious for certain crops on the basic soils of arid or semi-acid 
regions. The writer has seen orange trees practically I’uined by tliis fei'tiliser at 
riverside, California. Heavy clay soils, even under humid conditions, are found 
to be slightly puddletl by sodium nitrate due to the effect of tlie element sodium 
which reacts with the soil. 

Calcium nitrate or Norwegian saltpetre is a physiologically alkaline substance 
but is expected to improve the soil stmeture on account of the lime present. 

Ammonium salts must always be used with »‘aution if the soils are light tex- 
tured and low in lime. A programme of liming is indispensible where ammonium 
fertilisers are used on these soils except for certain acid tolerant crops. Dehcrain 
recommends ammonium salts for use on stiff or heavy land only. 



The choice of nitrogenous fertilisers may determine the composition of a 
pasture. At Rhode Island, U.S.A., the ammonium sulphate plots were dominated 
by red fescue and sheep^s fescue, while on the sodium nitrate plots adjacent these 
plants wei’e practically eliminated by Kentucky blue grass, white clover, and ether 
grasses and weeds. At this station it W’as found that in the absence of lime 
continued application of ammonium sulphate induced conditions prohibitive to the 
successful growth of lettuce, spinach, beets, cress, cabbage, cauliflower, asparagus, 
cantaloupes (rock melons), clover, lucerne, beans, peas, vetch, Kentucky blue 
grass, timothy, etc. Blackberry, sorrell, water melon, and cranberry were found 
to. be tolerant to the acid conditions induced. 

A similar experience is reported from Woburn, England, whei*e the soils 
are light and deficient in lime. 

An extract from the Report, 1929, of the Rothainsted Experiment Station 
given in Table 3. 
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Table 3. 

Effect of applications of Nitrogenous Manures on Growth of Wheat and Barley with and without 
Lime at Woburut England (51«/ year of the experiment). All plots received Superphosphate 
and Sulphate of Potash in addition to the Nitrogenous Manure. 




Barley. 



Wheat. 


Manuring. 









Plot. 

i 

Un limed 

Plot. 

Limed. 

Plot. 

Ujilinied. 

Plot. 

Limed. 



, 

bus. . 


bus. 


bus. 


blLS. 

Sulphate of Aminbiiia ... 

1 iia j 

5-8 

5aa 

150 

r)a j 

10-9 

5 b 

13-3 

Do. 

! Ba 1 

11 

8aa 

29-2 

8a 1 

2-7 

8aa 

7-9 

Do. 

; 8b i 

3-7 

8bb 

30-3 

81) i 

2-9 

Sbb 

9*4 

Nitrate of Soda 

i 

30- (5 


... 

6 j 

12-8 

... 


Do 

i 9a I 

33-9 



9a 1 

17-2 



Do 

i 9b ; 

36*0 

... 


9b ' 

J7-0 



No manure 

' 1 i 

III 



1 ' 

20-4 

... 



At Rothainsted, where the soils are heavy and abundantly supplied with lime, 
no deleterious effects on crop yield from the continued use of ammonium sulphate 
have been noted. The chemical effect on the soils can be detected. 


A long time experiment on the availability of nitrogenous fertilisers has been 
conducted at the New Jersey Agricultural Experiment Station and reported m 
a series of papers in ^‘Soil Science’’ (Lipman, J. G., and Bhdr, A. W. (1920) ; 
Lipman, J. G., Blair, A. W., and Prince, A. L. (1925) (192S)). The soil was a 
loam, inclined to a gravelly phase, and was slightly acid in i-eaction, showing a 
lime requirement of 1,000 to 1,600 lbs. of CaO (hot lime) per acre. A rotation 
involving crops of maize, oats, wheat and timothy was arrangod and continued 
from 1908 to 1927. The yields of wheat are selected as indicative of the trend 
of soil conditions and are reported in Table 4. 

Table 4, 

Yield of wheat' at New Jersey Experiment Station under various manured- treatments. All plots 
received superphospate and potash, except the no manure plots. 


I 



Fe I’til isLT '.rreatment . 


Ihilimed. 



Limed. 


Plot. 

1915. ! 

1 1 

1920.t 

1925. 

1915. 

1920. t 

1925. 



1 

lbs. /aero. 

lbs. /acre. 

! 

lbs. /aero. 

Ibs./a(n'e. i 

lbs. /acre. 

lbs. / acre. 

1 

No manui’e 

940 

796 

740 

680 ! 

320 

754 

8 

Sod. nitrate, ICOlbs. per 
acre 

1,120 

1,036 i 

1,303 

1 

1,100 1 

1,068 

1,444 

9 

Sod. nitrate, 320lbs. per 
acre 

1,740 

i 

1 1,308 

1,438 

1,280 

1,244 

1,499 

10* 

Calcium nitrate 

1,540 

1,256 I 

1,401 

1,660 

1,284 

1,742 

11* 

Ammonium sulphate 

1,280 

56 ! 

101 

1,600 

1,360 

1,735 

12* 

Cyanamide 

1,460 

1,452 

1,879 

1,500 

1,432 

1,849 

13* 

Med blood 

1,420 

1,112 

... 

1,400 

1,240 



* Plots W), 11, 12 and 13 roaoivel nitrogen equivalent to 320Jb3. sodium nitrate p3r acre, 
t Barley was grown instead of wheat in 1920. 
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On tlie unlinied ainnionium sulphate plots the timothy was almost entirely 
replaced by sorrell (Rumex acetosella) and crab grass (Digitaria sp.). 

The effect of the fertiliser treatments on these plots is discussed by Blair and 
Prince (3922). Plate 3, from their paper, shows the effect of continued dressings 
of ammonium suliihate with and without lime on the growth of barley which was 
used in the rotation instead of wheat in 1920. 

From Table 4 it is evident that, while ammonium sulphate is approximately 
equal to the other nitrogen fertilisers in the early stages, tiie soil eventually hi? 
rendered sterile for ordinary crops unless it is abundantly supplied with lime or 
a programme of liming to correct the acidity induced is followed. 

Other aminoninni salts rcnpiire Jiiore or Icvss attention on act'punt of the ten- 
dency to pi'omote soil acidity. Experiments show that ammonium phosj)lmte and 
ainnionium chloride are very similar to ammonium siili)hate in this respect; 
ammonium nitrate and urea are quite mild. Pieire (1928) has shown that the 
d(‘])!etion of lime in a soil resulting from the use of urea and ammonium iiitiratc 
is only about half that resulting from application^ of ammonium sulphate. 

In synn)atl]y with the change in productivity the soil shows a chemical change 
as a result of tlie continued application of ammonium fertilisers. This change 
is particularly evident in the light textured, lime delicient soils and is reflected 
by soil reaction expressed in terais of pH. For the benefit of readers not familiar 
witii the ])H scale used to denote the degi’ee of soil acidity, smm* few words of 
explanation may be in order. 

Soil acidity or, for that matter, any acid condition is due to the presence of 
liydi’ogeii in the electrified form, known to chemists as hydrogtm ions. The con- 
centration of these hydrogen ions (in grains per gallon for instance) is expressed 
by the pll scale. Hydrogen ions are present in all watery sohitious. At the 
muitial point, as in pure water, the concentration of hydi'ogcii ions, or acidity, 
is expressed as pH 7. If the solution is alkaline or basht — flue, for instance, to 
washing soda or to lye -the concentration of hydrogen ions will be smaller and 
will l)e denoted as pH 30 or some figure higher than pH 7 determined l>y a S])ccial 
method of weighing the hydrogen ions. If the solution is acid, there wdll be a 
large concentration of hydrogen ions and the pTT will be smaller than pH 7, say 
pH o. Normal soils range from slightly acid to slightly alkaJine; from about 
pH 5.5 to about pH 8.5. Soils which are more acid than pH 5.5 or more alkaline 
than pH 8.5 are likely to require special treatments in fertiliser and crop practice. 

As a result of continued use of ammonium sulphate the soil becomes more 
acid; that is, the pH value decreases. In the experiments at New Jersey referred 
to the pH of the soil and subsoil decreased as follows, due to the ai)plication of 
this feHiliser at the rate of 2471bs. per acre for 29 years. The effect of other 
nitrogenous fertilisers containing an equivalent amount of nitrogen is noted and 
the results show a tendency to decreased acidity supporting the view that sodium 
nitrate, calcium nitrate, and cyanamide are physiologically alkaline fertilisers. 


Plot. 

Treatment. 

pH. 

Soil. 

Subsoil. 

1 

No manure 

5-3 

6-6 

11 

Ammonium sulphate 

4-8 

40 

9 

Sodium nitrate ... ; 

6-8 

5-8 

10 

Calcium nitrate 

5-8 

5-7 

12 

Caldum cyanamide 

5*8 

6-8 



Dec., 1930.] 


JOURNAL OF AGRICULTURE, W.A. 


585 


In the sandy soils of the Darling Jtange even one small dressing of sulphate 
of ammonia has been found to inerease slightly the acidity of the suri’ace three 
inches of soil. 

Surface soil. 
pH. 

Superphosphate only 0.41 (3 samples). 

Superphosphate, 281bs. amiu. siilphate/ac. .. 5.70 (0 samples). 

The (juestion of the relation of nitrogen fertilisers ami soil reaction has be^n 
investigated by Pierre (1928). The vaiious fertilisers in the form of heavy dress- 
ing were added to soil which "was then placed in pots and various crops grow^ii 
over a period of yeai's. The dose of fertiliser on each pot of soil was repeated 
each year. Two soil types were used to indicate the effect on a sandy loam as 
compared with a clay loam. The results are summarised in Table 5. 

Table 5. 

Th<‘ (Jfcct of various Nitrogenous Fertilisers on Soil Reaction. 


pH Value. 


Source of Nitrogen. 

Sandy Loam. 

Clay Loam. 

After 1 year. 

After 2 years. 

After 1 year. 

After 4 years. 

None 

o • 3.J 

.">•50 

(>•05 

6 03 

Sodium nitrate 

5-60 

0-25 

t) • 2.5 

6-60 

Calcium nitrate 

.V60 

5-75 

6-00 

0-30 

Calcium cyanamide 

0*95 

(M5 

0*25 

6-53 

Ammonium nitrate 

.'>•10 

4*95 

.">•80 

5-48 

Urea 

.Vlo 

r>-(M) 

.5-80 

5-45 

Ammonium phosphate 

.l-tK) 

4-60 

5-70 

5-20 

Ammonium sulphate 

4-45 

4-43 

.">•30 

4-80 


Tliese exiieriments afford further evidence that severe acidity is induced by 
Siune ammonium salts when ap})Iied to soils. Light soils are more seriously 
affected than heavy soils. 

Experiment shows that the various ammonium fertilisers require the follow- 
ing amounts of f)iire ground limestone or calcium carbonate to conect the acidity 
developed : — 

11b. ammonium sul]>hate requires 1.21bs. Cralcium caihonate. 

An equivalent of nitrogen as — 

Ammonium phosphate re(]uires l.Olbs, calcium carbonate. 

'Leuna’^ saltpetre requires 0.91bs. calcium carbonate. 

Tb’ea requires O.filbs. calcium carbonale. 

Ammonium nitrate requires O.dJbs. cah'ium (-arhonatc. 

Tt is probable that the benefit of (he lime will not be apparent in the early 
years, but sooner or later its advantage in conjunction with ammonium fertilisers 
will be apparent. 

During the course of their gi’owth plants make hea.^^ demands on the avail- 
able soil nitrogen and under conditions of intensive cultivation, particularly in 
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humid regions, applications of nitrogenous fertilisers are economical. Analysis 
of plants shows that the acidic radicles, such as nitrate and phosphate, are absorbed 
to a much greater extent than are the basic radicles such as lime and potash. Thus 
a wheat plant absorbs about three times as much acidic radicle as basic radicle. 
The behaviour in solution culture substantiates this obseiwation from plants grown 
in the field, and sliows that the nitrate is absorbed greatly in excess of all other 
radicles. For this reason nitrates are found to be physiologically basic fertilisers. 
The reaction may be reprasented as follows, iising the base calcium as the example 
throughout : — 

Calcium nitrate 4- plant 4' carbonic acid (from respiration) --- calcium 

bicarbonate -I- plant protein. 

The calcium bieai’bonate is a basic constituent which will reduce soil acidity. 

When ammonium salts are applied to the soil the nitrifying organisms very 
rapidly coin'ert the ammonium nitrogen into nitrate nitrogen with the fonn.ntion 
of acids. , 

1. Ammonium sulphate -f- oxyg'eii -f bacteria ™ 2 nitric acid -f sul- 

phuric acid -|~ 2 water. 

2. Ammonium niti*ate 4- oxygen -|- bacteria .= nitric acid 4* nitric sieid 

4- 1 water. 

3. Ammonium phosphate 4" oxygon hactcria ™ 3 nitric acid 4~ pbos^- 

phorie acid -|- 3 water. 

These acids attuck the lime and other basic compounds in the soil, forming — 

Calcium nitrate. 

Calcium sulphate. 

Calcium phosphate. 

As the nitrate is absorbed by the plant leaving the bulk of the lime in tlie 
soil, the acidity due to the nitric acid formed is small and is ecniivalent to the 
amount of calcium removed by the plant with the nitrate to supply its caldiim 
needs plus the calcium nitrate and bicarbonate removed by leaching. 

As sulphate and phosphate are absorbed to a very much smaller extent than 
nitrate, these acidic radicles are left in the soil, and it is believed that it is these 
strong acids which are mainly responsible for the depletion of the lime reserves 
of a soil and are mainly responsible for the soil acidity induced by the use of 
ammonium salts. Not being utilised by the plant to such a large extent as nitrate, 
the sulphates are removed with calcium by leaching and the phosphates form 
insoluble compounds in the soil with iron, aluminium, manganese, and ciilcium. 
This removes active bases from the soil, leading to acidic conditions. 

It is realised that the reaction between the fertiliser and the soil is more 
complicated than is represented. However, the result of the complex rea(»tions 
will yield the products mentioned and, for that reason, discussion of them may 
be omitted in this paper. 


CONCLUSIONS. 

Certain soil types in Western Australia benefit from an increased supply 
pf nitrogen during the giwing season of the crop. The supply may be augmented 
either by yie^use of nitrogenous fertilisers or the use of leguminous crops in 
rotation. 
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Sodium nitrate is likely to be deleterious after a period of yeai's if used 
on the heavy alkaline soils of the drier districts. This fertiliser seems beitteit 
adapted for lighter soils in wetter districts. Calcium nitrate is similar to sodium 
nitrate in its action and should be excellent under the wetter conditions. It 
should not have the deleterious effect on heavy soils owing to the lime it contains. 

Ammonium salts are best adapted for the heavier textured soils containing 
adequate lime supplies. On light textured, lime deficient soils continuous use of 
ammonium fertilisers, particularly ammonium sulphate, ammonium phosphate, 
and ammonium chloride, leads to severe soil acidity. Ammonium nitrate and urea 
induce soil acidity but to a much smallei* degree. 

When anmioniuin fertilisers are employed on light soils the fertiliser pro- 
gramme must include systematic dressings of lime. The lime is applied once in 
foui* or five years in some practices. 

Experiment shows that 1 pound of ammoniiuii sulphate requires the applica- 
tion of l.*i pounds of pure groiuid limestone or calcium carbonate to correct the 
acidity induced and to replenish the lime rasen’es of the soil. Siniilaiiy ammonium 
l)hosphate, urea, and ammonium nitrate containing nitrogen equivalent to 
1 pomid of ammonium sul])hate reciuire 1 pound, 0.6 pound, and 0.6 pound of 
])ure calcium carbonate respecti^’ely to correct the ticidity induced. 

It is found ill practi(;e tliat nitrogenous fertili.sers will not oh\ iate the necessity 
for good cultural methods or the use of a leguminous crop in a rotation to main- 
tein an actequate ^^uppy of .soil organic matter or humus. 
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LEMON CURING*' 

Gko. W. Wk’kens, 

Superintendent of Horticulture. 

PICKING. 

Gather the fruit when it reaches a diameter of 2V2 inches, and while still 
green or yellowish green. Do not store fruit which is fully yellow and tree ripe. 

Each lemon should be clipped (not pulled) from the tree in such a mannci' 
as not to remove the “button^^ and this can best be done by making two outs — 
one when severing the fruit from the branch, and another shortening the stem 
to about one-eighth inch in length before placing in picldng box. Great care 
must be exercised when picking to prevent injury to the skin of the fruit, any 
abrasion of which is almost certain to re.sult in mould infection. 

Do not tip the fruit from a picking box into a sweat box, but handle each 
fruit separately throughout the operation of gathering and storing; best results 
will be obtained if the pickers use gloves and the picking boxes are padded. 

No lemons should be stored which show skin blemishes from limb rubs, 
thorns, etc. 

SWEATING. 

After the fruit is gathered it should be placed loosely in boxes — petrol cases 
are suitable — and stacked in a well ventilated shed from three to seven days 
according to weathei conditions l)eiiig dry or damp, so a? to allow the fruit to 
dry off, i.e., ' ‘sweat.’’ 

STORING. 

When sweating is completed the fruit can be stored for curing in several 
ways, according to the number to be treated and the facilities the grower is 
able to afford. 

Method No. 1. — Wrap each fruit in sulphite tis.'-ue paper — apple wraps — and 
pack loosely in cases lined with paper at bottom and sides and doubled over the top. 
Stack in a cool dark shed which must not be draughty. If shed cannot be dark- 
ened and draughts eliminated, cover the stacks of fruit with canvas sheets or 
bags, and during the early period of storage raise same occasionally at night, 
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preventing?, as far as possible, great variations in temperature and humidity. 
Examine the fruit 14 days after storage, removing any showing signs of mould. 
This can be discerned without unwrapping the lemons. Examine again at later 
periods, the time of which will vary according to condition of fruit, but if it has 
been handled Avith care throughout, very little decay should be found. 

. Method No. 2. — After sweating, wrap each fruit in sulphite tissue paper. 
Lino the storage cases with paper and pack fruit loosely in these using chatf as a 
I'dlor as Ibilows: — Just cover the bottom of the case with a layer of chaff, place 
thereon a layer of lemons; then till spaces between and cover fruit with a further 
layer of chaff; then anotluM- layer of lemons and so on until case is filled. Stack, 
handle and examine in shed same as advised for cases packed without chaff. 

Method No. 3. — After sweating place the fruit loosely and unwrapped in 
storage cases lined with paper. Stack cases in a shed free from draughts in 
blocks of Iff to off and cover these with canvas tents. Place a dish of water in- 
side each tent, thus maintaining biimidity'^ and preventing excessive shrinkage 
from evaporation of fruit. Tf drops of moisture appear on surface of fruit, 
raise the sides of the tents until moisture has disapi>eared ; then dro[> again into 
position. Examine the fruit periodically for mould infection. 

Method No 4. — Underground cellars, if properl.y constructed, make satisfac- 
tory storage places, but re(piire careful attention in preventing moisture from 
oozing through, or collecting on the Avails and fioor during winter rains, and an 
ail’ circulation must lie provided, that will allow of gases giA'en off from the fruit 
being carried out of the (diamber. Finally, it must lie remembered that no mat- 
ter what method of storage is adopted none will bo successful if the fruit has 
been bruised or the skins scratched. Gathering the fruit at the right time and 
avoiding skin injury are essentials in successful lemon curing. 
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THE DIPPING OF SHEER 

Hu(;h McCalluju, 

Sheep and Wool Inspector. 

Parasites in sheep mean an economic loss and if not checked they will quickly 
result in a widespread deterioration of the State’s wool clij). 

From some of the clips seen on the Show Floors it would appear that the 
sheep ^^tick” is very prevalent in certain districts this season. 

Farmers are very fortunate in that with the exercise of care when purchasing 
new sheep and the annual dipping of their own flocks, they i-aii combat and prac- 
tically eradicate the parasites ^iiee” and ^Hick.” 

Tick and lice live by sucking the blood from their unfortunate hosts and breed 
continuously on undipped sheep. Infested animals can be quickly picked out by 
their poor condition and the appearance of their lleeees. To allay the irritation 
caused by these parasites the sheep rub themsehes along fences c»r against trees, 



Sheep infested with Louse and Tick. Note torn and ragged condition 
of fleece, due to rubbing. 

and often bite at their bodies, until the wool is torn off, leaving raw patches. These 
patches, in addition to lowCTing the wool poundage per head, become a menace in 
that they are attractive to a further serious pest — the blowfly. 

For best results dipping should be carried out regularly each season from four 
to six weeks after shearing. Good standard poisonous preparations are available 
and the instructions supplied by the makers must be strictly adhered to. On no 
Itccount must dipping be done during a period of extremely hot or cold weather, 
or when the animals are thirsty or over-heated from driving. Sheep are better 
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brought in handy to the dip and given water the evening before. The work should 
be commenced early on a dry warm day and completed at least two hours before 
sundown. Every animal put through the dip should be soaked for at least a minute 
and the head should be once immersed in the solution. This can be done by using 
a pole with a flat block on the end about 6in.-8in. square, with the corners rounded 
off. The block prevents injury to the sheep or the fleece when pushing the animal 
under. 

Young lambs can be given only a half-length swim. After dipping, sheep 
should be held for at least half an hour in a draining pen to prevent the poisonous 



Tnf(\ste(l shiM’ji, showing typical tufts of wool ])rojecting over the 
uniform surface of floocc. 

solution being dripped out over the pastures. When ewes have suckling lambs, the 
lambs should be kept apart for a few hours after dipping, but care should he taken 
to see that they are “mothered’' before nightfall. 

In districts where small flocks are pastured tlie cost of putting down individual 
dips is often rather more than an owner wishes to expend, and can be obviated by 
owners combining and putting in a community dip, conveniently situated, and 
sharing the cost. 

Owners who have not yet dipped their flocks should give the matter immediate 
attention. 
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OWNERS OF BULLS. 

Dairy Cattle Improvement Act, 1922. 

Attention is drawn to the registration of all bulls over the age of nine months 
(with the exception of pedigree animals of beef strain) which is due on the 1st 
January, and must be effected not later than the 21st. 

All group settlers whose holdings have been assessed are liable for the regis- 
tration of the bulls in their possession, and should make application without 
delay. 

The fee payable is 5s. per annum, and should be forwarded with the applica- 
tion form. 


SOME OBSERVATIONS ON THE SEASONAL AND REGIONAL 
INQDENCE OF BLOWFLIES IN THE SOUTH-WEST OF 
WESTERN AUSTRALIA. 

L. J. Newman, F.E.S., Entomologist, 

B. A. O’Connor, B.Sc. Agric., and 
H. G. Andrew ARTHA. B.Sc. Agrie. 

With the object of detennining what species of blowflies are to be found in 
this area and their seasonal prevalence, a series of trapping or luring e 2 ;pei'i- 
ments were undertaken. The work commenced Apiil, 1929, and tenninated the 
end of March, 1930. 

The area included is shown in the accompanying map, upon which is indi- 
cated the rainfall at each station. It represents that portion of the State lying 
between the 28th and 34th parallels of South latitude and West of the llOtli 
parallel of East longitude. 

Very little has been written upon this subject to date. 

Blowflies have been received and collected from many districts, but no ndual 
and definite records have been previously published. The blowflies dealt witli 
in this article are those commonly attriicted to decaying meat, tliis being the bait 
used in all instances. Other flies also -were attracted, but are not included. 

Method of Collecting Data . — The State Experimental Farms were chosen in 
each of five tests, these centres being located in or near slieei) areas and as evenly 
distributed as possible, the sixth area being the insectary grounds, Perth, rein'o- 
sentative of the coastal plain country. The monthly captures of flies were received 
from the following places: — 

Chapman Experimental Farm. 

Perenjori Experimental Farm. 

Wongan Hills Experimental Farm. 

Merredin Experimental Farm. 

Avondale Experimental Farm (Beverley). 

Perth Insectary Grounds. 
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On reference to the aecoiiiptinying iiiaj>, it iiiny be seen at a glance where these 
eollecliiig centres are situated. 



Each farm manager who undertook to collect was supplied ^^ith a Jiew West- 
ern Australian Blowflv Trap (see the Journal of the Department of Agricul- 
ture, Western Australia, Volume 3 (Second scries) No. 3), together with instruc- 
tions how to bait and set up and how to colle<d, pack, and forward the flies. The 
flies were forwarded regularly each month to the central laboratory, Berth. In 
one or Dvo instances the catch was one or twice irregular, but the figures herein 
do afford a fairly coirect record of the seasonal, regional, and relative abundance 
of the flies at different periods of the year. The capture each month was eomited, 
the percentages of each species estimated, and the totals tabulated. 
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The hies that were detennined in this investigation were the following: — > 
Ludlia sericata (Meig.); Chrysomyia rufifacies (Macq.) ; Calliphoru australis 
(Boisd.); MicrocalUphora varipes (Macq.), and an undescribed species of Calli- 
phora (referred to in this article as Calliphora sp.). 

All othej’ flies captured wei*e placed under the heading of miscellaneous. 
•JTiese included : — Peronia rostraia, Calliphora erythrocephala, and several species 
of MuseAdae and Sarcophagidae. 

The following is a superficial description of each of the species of blowflies 
captnnHl, which, it is hoped, will enable the farmer to recognise them. 

Ludlia Sericata (Meig.). — The English Blue Bottle. It is a bright metallic 
green fly often tinged with blue and copper. The body is comparatively slender 
and somewhat bristly and it rests with its wings making a slightly greater angle 
to its Imdy than do the wings of the closely resembling blue bottle, known as 
Chrysomyia inilfacies. The eyes are of a brownish red colour and in the case 
of the female are veiy widely separated, those of the male being aliglitly closer. 
The larva or maggot of this fiy is smooth. 

Chrysomyia rufifacies (Macq.). — Coimnonly known as the Banded Blue 
Bottle Fly. This fly is larger and more robust than the preceding one. its pre- 
vailing colour is a bright shining ginen tinged with blue. ‘The edges of the thoracic 
and abdominal segments are darker in colour than their central portions, giving 
the fly the characteristic transversely ba?ided appeanmee, from which it derives 
its common name. The abdomen is more rounded than that of laicilia serieata. 
Tlie wings, when at vest, also lie more parallel to and over the body. The eyes 
are iriore globular than tho.se of Lucilia, but of much the same brownish red 
colonr. The female eyes are not so widely sepanitod and those of the male aw' 
almost touching. The larvae or maggot is ea.sily recognised; it is not smooth and 
white, hut has the whole Surface of the body covered with rows of protuberance's, 
at the ends of which are set tufts of short spines. This gives it ai characteristic 
liair>" appearane, hence it is generally referred to ns the hairy maggot. 

MicrocalUphora varipes (Macq.). — The smaller Banded Bluebottle Fly. 
Superficijilly this fly resembles C. rufifacies in its colour and the banding of the 
abdomen. It is less than half the size of either the previously mentioned flies. 
The eyeKS of both male and female are widely separated. It has a similar hairy 
maggot of about half the size of C. rufifacies. 

Calliphora australis (Boisd.). — The Golden Winter Blowfly. This is a large, 
thickset, yellow, heavy blowfly. It closely resembles Calliphora Stygia (Fabr.) 
and Calliphora Hilli (Patton), Eastern State forms, which have not yet been defi- 
nitely proved to he present in Western Australia. It difPeirs from C. stygia, in 
not having tlie facets of the upper half of the multiple eyes of the male enlarged. 
From 0. Hilli it can be separated by the form of the hypopygiuni of the male and 
in having the eyes of the male more widely separated. The larva is a thickstet 
smooth maggot. 

CaUiphora sp. (Nov.). — This resembles both C. Augur (Fab.), with which 
it was originally confused, and C. centralis (Mallock), but difl-’ers from both. 
It is less hairy, its abdomen is a clear honey yellow, except for a bright metallic 
blue-violet patch (larger than that found upon C. Augur), w'hieh occupies most 
of the posterior and dorsal sections of the abdomen. It further differs in having 
three pairs of preshtural acrostiehal bristles and in having a blue-violet central 
mark ’ on the abdomen, instead of a blue-green. The dusting on the fourth 
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1. Lucilla sericatu (EngliBh Bluebottle). Male. X 2. 

2. Lucilla gerlcata (English Bluebottle). Female. X 2. 

3. Calliphora australis (Golden Winter Blowfly. Male. X 2. 

4. Calliphora australis (Golden Winter Blowfly). Female. X 

5. Chrysomyla ruflfaces (Banded Bluebottle). Male. X 2. 

6. Chrysomyla ruflfaces (Banded Bluebottle). Female. X 2. 
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tergite is wliite instead of yellow. Il differs also from C. centralis in the colour 
of the central portion of the abdomen and in the dusting on the fourth tergite. 
The larva or maggot is smooth. 

We have now accounted for the blowflies captured during this survey. A 
study of the accompanying tables will show that there is a great disparity in the rela- 
•tive abundance of the several species in the different districts and seasons or 
months of the year. 

Chrysomyia ruftfacicsy the Banded Blue Bottle Fly, is the predominating one 
in all districts throughout the warmer months (Septemiber to April). It is either 
completely absent or very scarce during the colder months of May to September. 
Its numbers show a marked increase in the spring, usually about September, 
and continues to rise to a peak period in January. It then begins to decrease 
and reaches its minimum in the winter. This fly is relatively slightly more plen- 
tiful in the inland disti’icts. Taking it generally, however, it is the most uniformly 
distributed of all the species examined. 

Lucilia sericataf or Common Blue Bottle Fly. 'This is plainly shown by the 
tables to be in the main a coastal fly. It is never numerous at Perenjori, Merredin, 
Beverley, or AYongan Hills, a few being recorded there during the spring and 
early summer. At Perth, which represents coastal country, this fly is present 
every month of the year. It reaches its peak in the mid-winter months and is 
at its minimum in mid-HSummer. It never constitutes less than 15 per cent, of the 
total blowflies captured. At the Chapman State Farm, the only other coastal station 
in this test, some 300 miles north of Perth, Lucilia sericata was numerous in the 
spring and early summer months, but completely absent in the late summer and 
autumn. 

Calliphora australis appears to be the worst sheep maggot fly that we ha^e. 
It is a winter and spring pest. It was found to be present at all the stations 
where the captures were made, but was most numerous at Beverley. It is com- 
pletely absent during the summer months (December to March) at all stations 
except Perth. It makes its appearance in May and gradually works up to its 
maximum in August-September and dwindles away to its minimum in mid-summer. 

Calliphora sp. nov. This apparently new species is mostly an inland fly. 
In Perth we never found more than a trace of it. The tables show it to be present 
throughout the year at Merredin and Wongan Hills. It is most numerous in the 
winter and early spring, becoming less active and fewer in numbers as the summer 
approaches. In most places it disappears entirely in the summer, appearing again 
in April or May, according to season, but as before mentioned is always present 
in small numbers throughout the summer in the Wongan Hills and Merredin 
districts. 

Microcalliphora varipes is present at all of the stations for nine months of 
the year, disappearing during winter. It reaches its maximum in the autumn, 
dies down to its minimum in mid-winter, and rises again in the spring and summer. 
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Having’ determined the species of blowflies found in those areas, we are now 
endeavouring to discover the flies mainly responsible for the blowing of the sheep. 
To this end, we desire those interested to collect larvae from infested sheep and 
forward to this Department for breeding out and determination. 

During the }>rogress of the work to date, we have found that C. anafralis 
is the prevailing and most active sheep maggot fly. 

Another interesting fact was tlie rearing of this fly from maggots infesting 
cow droppings. Whether this is more or less accidental, has yet to be proved. 

A further useful feature disclosed was the effeeti^’eness of trapping. Enor - 
mous numbers of flies were captured at eacli fann. 

We wish to thank the Superintendent of the Experimental Fams and the 
Farm Managers for their gi*eat interest and assistance in attending to the traps 
and the forwarding each month of the captures, and Dr. Mackerras, Entomologist, 
Council for Scientific and Industrial Research, for kindly determining the flies. 


BORDEAUX MIXTURE. 

Simple Directions for its Preparation in either Small or Large Quantities. 

IT. A. Pfttman, B.Sc.Agr., 

Plant Pathologist. 

Ever since the discovery by Millardet of the strong fungicidal (fungus-killing) 
pj’operties of a mixture of lime and bluestone — as a result of his chance observation 
in 1882, in the Bordeaux district of France, of the protective action of such a mix- 
ture against the dreaded “downy mildew^’ (Plasmopara viticola) of the grape — 
the mixture known as “Bordeaux’^ has been the leading spray material all over the 
world wherever fungous diseases have had to be combatted. 

Although to some extent sni)erseded of late years by Lime-Sul])hur, especially 
as a Slimmer spray on apples and stone fruits, and by such other substances as 
‘‘dry-mix sulphur-lime,” “atomic sulphur,” “sulphur dust,” “copper-lime dust,” 
‘■copper carbonate-sulphur dust,” etc., for certain diseases, it still remains “. . . the 
most widely known and the most generally useful of all spray liquids employed 
against parasitic fungi” (1). 

GOOD QUALITIES OF BORDEAUX MIXTURE. 

The great and lasting popularity of Bordeaux Mixture as a spray for the vine, 
and for most orchard, vegetable, and flower-garden plants, may be attributed very 
largely to its following good qualities: — 

1. When properly prepared, it is remarkably adhesive to most types of stems, 
fruits and foliage. After it has once dried on the plant it can only be slowly re- 
moved by rains, dews, or other climatic influences. 

2. It has a very high efficiency in preventing infection of the a})ove-ground 
parts of plants by most types of fungi. 

3. The cost of the ingredients required to make quite a large volume of spray 
is relatively low. 
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4. When used at the ordinary strength, it is (juite harmless to most types of 
cultivated ])lants. 

5. Jt has a decidedly ionic effect on the icrowth of most ]tlant species, quite 
apart from its fuiifricidal action. 

6. It is quite simple to prepare and safe to handle. 

DRAWBAC'KS TO TIIK USE OF BORDEAUX MIXTURE. 

1. Its main disadvantage is that the Idiiestoiie (copper sulphate), which is 
one of the essential ingredients, will speedily corrode iron or steel and all tin* other 
commonly- used metals or alloys except coj)])er, brass or bron/e. This dilliculty is 
usually overcome, in [)ractice, by dissolving the bluestone in woorlen tubs or casks, 
iijid by using bronz(‘, l)rass, or porcelain-lined sju’aying e(|uipment and accessories. 
On a small household scale the coppei* snlphate may he dissolved in c(>j)per, brass, 
bronx(*, glass or earthenwan* vessels. 

2. Another disadvantage is that Bordeaux Mixtur(* has been found very a))t 
to cause injury to the leaves and fruit of ai>ple a!id most kimls of stone-fruit trees 
tes])ecially jx'aches aud Ja]»anese plums), if applied in tin' s])ring or sumnu'r after 
the “spur-bursting’’ or “l)ud-bursting” stage. To overcomt' this disability in the 
<as(' of apples, only V(*ry weak strengths and an excess of lime, are I’ecomniended 
from the “])inking’’ stage onwards, or “lime sulphur” may he substituted for the 
latei* sj)rays. 

Bordeaux Mixture should only be applied to plants liable to ))e injured by the 
spray during Avarm, dry weather, as injury is most likely to occur if tlu' s]>ray is 
used during, or just preceding, dull, humid, slow-drying climatic conditions. The 
addition of an eOicient spreader (see section on si)readej*s neai’ the end of this: 
ai'ti('le) will also tend to lessen the danger of russetting the fruit or causing leaf 
injury. Further information re using Bordeaux ^lixture as a spray for a.i)ples 
after the “st)ur-l)urstiug” stage will he found on ])ages 2r)4-2()3 of the June issue 
oj tliis Journal for 1930, or ou pages 17-23 of Departiuent of Agriculture Bulletin 
No. 3()(), entitled “Black Sj ot or Scab of Apples and P(*ars in Western Australia.” 

Then? is no difliculty in this State so far as Bordeaux iujinw to stone fruiks is 
eonc(«rried, inasTnuch as all the fungous diseases which occur liere, as yet, on such 
plants, can be readily controlled by spraying with ih)rdcaux M'ixtui’e in the winter, 
01 just as the buds are bursting in the spring, or, in addition, as the leaves are fall- 
ing from the trees in the autumn, as the ease may be. If these spi’ayings are carried 
out etliciently, there is, at present, no necessity for the summer spraying of stone 
fruits in this State. Should such a necessity arise in the future, due to the out- 
break of some otherwise uncontrollable x^ai’^isite, “cb-y-mix sulphur lime” or ^‘self- 
boiled lime-sulphur” could be used as convenient and harndess summer sprays. 

3. The only remaining serious objection to the use of Bordeaux Mixture is 
that it imparts a bluish colouration to sprayed plants, so that it is sometimes con- 
sidered unsightly on ornamental or tlower-garden subjects, and it cannot, of course, 
be used on produce just prior to marketing. For this latter purpose, ammoniacal 
copper carbonate or very dilute Burgundy mixture (l-lVL»- 50) should be used 
instead. 

HOME PREPARATION OF BORDEAUX MIXTURE ADVISABLE. 

Many farmers, orchardists, vignerons, vegetable-growers and home-gardener.s 
in this State are under the erroneous impression that Bordeaux Mixture is diflfteult 
to prepare, and, in consequence, obtain their Bordeaux as a powder already mixed. 
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Numerous experiments the world over have indicated that commercial Bordeaux 
Mixtures are not as effective, or as adhesive, as the freshly-prepared, properly- 
made, home-made mixture. Considerable burning of fruit and foliage has some- 
times followed the use of commercial Bordeaux powders in this State* Mason, in 
his “Spraying, Dusting and I^imigating of Plants’^ (3), writes, “Bordeaux Mixture 
is the one spray which, if used in any considerable quantities, should always be 
made on the farm, the commercial forms being of less value than the freshly-made 
products. 


FORMULAE FOR MAKING BORDEAUX MIXTURE. 

The formula in most general use, at the present time, for most vegetable, 
ilower-garden and fruit plants, is that known as “4 - 4 •- 50.^^ This means 4 lbs. of 
bluestone and 4 lbs. of “freshly-bumt,^' “stone,” or “quick” lime to every 50 gal- 
lons of the mixture. 

This standard formula may be varied, so as, to allow for a greater or less pro- 
portion of bluestone to lime, according as "experience indicates to be necessary for 
the control of a particular disease and the avoidance of spray injury to the species 
of ]dant concerned. Thus G-6-40 is used in Western Australia for the “bud- 
bursting,” “pre-blossoming” and “fruit set” sprayings of the vine against “An- 
thiacnose” {Gloeosporium ampelophagum)^ but later sprayings, if required, are 
given at 6 -6-50, and I consider 2-5-50 all that would be permissible or neces- 
sary here for the summer spraying of apples against “black spot,” should that 
disease become at all widespread (see Department of Agriculture Bulletin No. 306). 

In all formuljB for the preparation of Bordeaux Mixture the first figure given 
is the number of pounds of bluestone, the second figure is the number of pounds 
of “freshly-burnt,” “quick” or “stone” lime, and the final figure indicates the full 
number of gallons to which the mixture must be made up with water prior to 
spraying. 


DIRECTIONS ¥On PREPARING BORDEAUX MIXTURE IN SMALL 
QUANTITIES FOR HOME GARDENS. 

A small quantity of Bordeaux Mixture of very ne^irly 4-4-50 formula 
(actually 4-4-48) can be prepared by taking: — 

(1) 4 ozs. bluestone, 

(2) 4 ozs. “freshly burnt,” “stone,” or “quick” lime, 

and making up to a final volume of 3 gallons as indicated below : — 

a. Dissolve the bluestone in a wooden tub or wooden barrel, or a copper, 
bronze, brass, glass or earthenware vessel, using IVs* gallons of water. The 
bluestone may be dissolved by suspending it overnight in the water in a piece of 
hessian, bagging or linen, from a stick placed across the mouth of the receptacle; 
or by heating the water and pouring it over the bluestone in the bottom of the re- 
ceptacle, if the mixture is required in a hurry. 

b. Slake the quick-lime, which must be quite fresh and of good quality, in 
another container, by adding water a little at a time. A small wooden cask is 
convenient, but, unlike the bluestone, an iron vessel such as a clean empty kerosene 
tin may be used in which to slake the lime. When slaked, make up to V /2 gallons 
with water. This suspension and partial solution of lime in water is known as 
“milk of lime.” 
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c. Pour the two liquids simultaneously through a copper, brass or bronze 
wire strainer into the spray outfit, or into a wooden or other non-corrosible con- 
tainer, and, after seeing that the volume is exactly three gallons, use immediately. 

An alternative method is to first strain the milk of lime into the spray outiit 
through a piece of bagging to remove any gritty particles or lumps which might 
clog the sprayer, and then pour in the bluestone solution, keeping the milk of lime 
well agitated while doing so. See that the final volume is correct and commence 
to spray immediately. 

The bluestone solution and the milk of lime can he kepi indepnilely, so long 
as they ore kept separate and any evaporated water is replaced to each before usings 
hut once they have been added to each other the spraying must be commenced im- 
mediately and continued until all the spray is used up, as Bordeaux Mixture soon 
deteriorates if left standing about after being made up. 

Another important point to bear in mind is never to mix the solid lime and 
bluestone together before adding the water. The more dilute each constituent is 
before meeting the other, the better. 


STOCK SOLUTIONS AS A MEANS OF REMOVING THE DRUDGERY 
FROM THE FREQUENT PREPARATION OP BORDEAUX MIXTURE. 

It rarely happens that a single spraying is sufficient to control a disease in 
plants. Even in those cases where a single spraying carried out at the light time 
does suffice, as with ^‘Shot-hole” of stone fruits in many places, the orchardist usu- 
ally find that the different varieties are not all ready for spraying at the same time. 
This usually means that the spraying period is protracted and the gi'ower becomes 
impatient at having to continually make up “from scratch'’ a fresh lot of spray. 
Frequently, also, a grower finds, on going to use his quicklime, that it has become 
air-slaked, with the result that a new lot of quicklime must be ordered for deliveiy 
in a hurry, with consequent fraying of tempers and the possibility of a lot of 
damage being done by disease, in the meantime, before the new lot arrives. A 
certain amount may be used out of the new consignment, and again deterioration 
may take place by the time the remainder is required. 

Difficulties of the above nature may be readily avoided if the growers will only 
appreciate the following facts: — 

Although, when once prepared, Bordeaux Mixture must be used immediately, 
the separate ingredients, i.e., the bluestone and the lime, can be kept in concen- 
trated form in water for very long periods without deterioration taking place, 
and ready for use at a moment’s notice. 

METHOD OF MAKING UP THE STOCK SOLUTIONS. 

Tile procedure is as follows: — 

1. Work out approximately how much bluestone and lime will ba required 
to carry out your spray programme. (It usually takes about 2 gallons of lifjuid 
to spray a well-grown apple, stone-fruit or citrus tree in this State for the con- 
trol of fungous diseases, and anything from 100 to 150 gallons to cover one acre 
of vegetable crops such as almost fully-grown potatoes. Various factors will tend, 
however, to vary the amount required, and the experienced gi’owor will know best 
just bow much he will need for a particular area or job.) 

2. Then dissolve the bluestone in water in wooden casks or other non- 
corrosible containers at the rate of 1 lb. to every gallon of water. 
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This can best be done by siisi)ending the blnestorie over-night, in a sugar bag 
or cut-down chad' bag, frorii a stick placed across tlie mouth of the cask and so 
arranged that the bluestone is just beneath the surface of the water. If wanted in 
a hurry, tlie crystals can be fairly readily dissolved by pouring hot water over them 
at the rate of about 2 gallons of hot water to every 6 lbs. of bluestone. 

3. Slake the “freshly burnt, “ “stone” or ‘^quick” lime in other con- 
tainers at the same rate as the bluestone, i.e., so that each gallon of the concen- 
trate contains in it one pound of quick lime. This is done by adding water, a 
little at a time, until all the lime is slaked, and then bringing the water level up to 
the required height in the containers. Iron vessels are quite suitable to make the 
lime concentrate in, but wooden casks are generally used. 

The New South Wales Department of Agriculture has catTied out a series 
of experiments and finds that lime may he stored under water even for periods 
of twelve months. There is a slight decrease in the effective lime amounting to 
about % per cent., but this decrease is so slight as to he negligible (4). 

Only a little of the lime actually goes into solution, the major portion eventu- 
ally sinking to the bottom of the container. 

To check evaporation, a few drops of lubricating oil (not spraying oil) may 
be i)laced on the surface of each concentrate, and a mark should be made at the 
surface of each lot when it is finished udth for the time being, so that any water 
which has evaporated may be replaced before using it again. Covers could also 
be placed over concentrates to prevent animals or children interfering with them, 
and they should be protected from rain, dust-storms, etc., when not in use. 


PROCEDURE TO BE FOLLOWED WHEN MAKING THE BORDEAUX 
MIXTURE FROM THE CONCENTRATES. 

There are two alternative methods which may be used for making the Bor- 
deaux Mixture from the concentrates. 

The first method is the sinqiler, but docs not give quite as good a s])ray mix- 
ture as the second. The second method gives the best possible mixture, but in- 
volves the use of a little more equipment than the first. 


First Method. 

a. Stir the lime concentrate thoroughly, being especially particular at the 
sides and corners of the container, so as to get a uniform distribution of the lime 
in the water, and, when thoroughly well mixed, dip out the full amount required, 
remembering that, when well stirred, each gallon of lime concentrate contains 
the equivalent of one pound of quick>liine|. Four the lime into the spray tank 
through a piece of bagging, or, better still, a fine wire sieve containing 16-18 
meshes to the inch, to remove any gritty or coarse particles which might tend 
to block up the spraying equipment. (A copper, brass or bronze wire sieve is 
the best, as it can then also be used for the bluestone when the time comes.) 

If 3-4-50 Bordeaux was being prepared, for example, and it was proposed 
to make 60 gallons, it is obvious that 4 gallons of lime concentrate would be re- 
quired to be sieved into the spray tank, the lime requirement being always the 
second figure in the formula. 
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b. After sieving the lime concentrate into the spray tank, add water to the 
tank until it contains about three-quarters of the total volume of spray to be 
made; i.e.y in the specific case under consideration, fill u]) the tank to about 40 
gallons. 

c. Set the agitator going and strain in the required amount ol bluestone 
concentrate, remembering again that each gallon of bluestone concentrate con< 
tains 1 lb. of solid bluestone. 

For the 3-4-r)0 fonnula being discussed, then, vve would need 3 gallons of 
bluestone concentrate to be sieved through the brfiss, copper or bronze sieve into 
the agitated and diluted lime in the sprfiy tank. (There should really be no need 
to sieve the bluestone solution, except that small pieces of straw, et('., which might 
block up the sprayer, might have been blown into the solution during the storage 
peinod. ) 

(1. We have now arrived at the stage where about 43 gallons of li(iuid, 
containing a light-blue flocculent precipitate, are in the spray tank. If a spreader 
is to be used, it should now be added, and then the volume finally be brought up 
to 50 gallons with the necessary amount of water. 

Use the Bordeaux Mixture immediately, if possible, but if, for any unforeseen 
reason, it has to bo kept standing for some time before use, first add to it one-eighth 
of an ounce of table sugar (cane-sugar) for every pound of bluestone which has 
been used. In the example being considered, Us oz. x 3 — % oz. of table sugar 
would nee I to be used. The table sugar prevents the deterioration of the flocculent 
(flake-like) blue precipitate to wh.ich the Bordeaux Mixture owes its desirable quali- 
ties. (One heaping tahlespooiiful of table sugar etpials one ounce.) 

Second Method: 

This method is preferable to the first, but necessitates two extra containers. 
The underlying principle is that the ideal Bordeaux Mixture can only be pre- 
pared if both the lime and bluestone concentrates are diluted as much as pos- 
sible (i.e., in each case to half the total volume of the Bordeaux to be made) 
before running them together simultaneously through the brass, bronze or copper 
wire strainer into the spray tank. 

Ill the case of the 3-4-50 formula under discussion, for example, 3 gallons 
of bluestone concentrate are diluted to 25 gallons, with water, in a second wooden 
barrel or other suitable container. Four gallons of lime (joncentrate are similarly 
diluted in a w^ooden or iron container to 25 gallons, and then lioth lots of the diluted 
materials are run together simultaneously through the non-corrosible sieve into the 
spray tank, by means of taps and rubber hoses let into the bottoms of the dilution 
vessels. 


AN ELEVATED STAND VERY CONVENIENT. 

For the most convenient preparation of Bordeaux Mixture a wooden stand 
should be erected handy to an overhead water tank oi* other source of water supply. 
The vessels to hold the concentrates and the diluted ingredients are placed on the 
stand, which is built of such a height that the tank on the spray outfit can he con- 
veniently filled by the force of gravity. In this way all heavy lifting is obviated, 
the only liquids requiring to be lifted being the small quantities of concentrates 
required for every 50 gallons of mixture. Instead of a wooden stand a vertical 
cut through a hillside or earth bank may be made to allow the spray equipment to 
pull up in front of, but below the level of, the mixing site. 



606 JOURNAL OF AGRICULTURE, W.A, [Dbc., 1930. 



Fig. 1 . — A good type of elevated stand for the preparation of Bordeaux 
Mixture and the convenient filling of the spray outfit. Stock solutions may 
he diluted in the two central barrels on the lower platform, and run into the 
spray tank through a large pipe and hose extending out from between the 
barrels. The stock solutions of copper sulphate (bluestone) and lime may be 
kept in other barrels on the lower platform, or in two large barrels on the top 
platform. It is better if the top platform is reserved for the water supply, 
which may bo held in large barrels or an iron tank. If an iron tank (galvan- 
ised or otherwise) is used to hold the water supply, care should be taken that 
it is not splashed with the bluestone solution, or, better still, it should be well 
protected on the outside with good quality paint or tar to prevent corrosion. 

(After Mason j Spraying, Busting and Fiimigating of Plants.**) 


PURITY OF THE INGBEmENTiS ESSENTIAL. 

The bluestone bought should be of at least 98 per cent, purity. It should be 
ill the fonn of large dark-blue crystals, and should not contain any appreciable 
amount of the greenish-coloured sulphate of iron which is sometimes met with in 
commercial samples of bluestone. It may be tested by dissolving a small quantity 
in water, dilluting this with extra water in a tumbler until it becomes a light-blue 
colour, adding a little ammonia and then stirring well. A pale-blue precipitate of 
copper hydrate is first formed, but this quickly dissolves, if enough ammonia is 
prc^t, to give a very intense violet-blue colour. The formation of a reddish- 
colo^jpred precipitate or sediment indicates the presence of iron. 
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With reference to the lime used for the preparation of Bordeaux Mixture, 
it is of extreme importance that the Ume should he freshly burnt. To test 
whether this is so, or to see if it has become to any extent water- or air-slalted, a 
few lumps should be placed in a heap and sprinkled with water. Freshly-burnt 
lime will become very hot, give off a quantity of steam, gradually fall to pieees and 
crumble to a fine white powder. Some lime will not do this readily with cold water, 
but may do so if hot water is used. If the lime, does not get hot enough to give off 
steam, even with hot water, it is unsuitable. 

Water-slaked lime may be used, provided that it has only been slaked a day or 
tAvo at the most, and that the correct adjustment is made to the formula. If using 
fresh water-slaked lime, increase the lime content of the formula by one-third to 
oneJialf extra. Air-slaked lime cannot be used under any circumstances. 

In practice the best procedure is to very definitely specify ‘^fresh]y-V>urnt’' 
lime when ordering, and then to slake it immediately on its arrival and keej) it under 
water until required, as described in a preceding section of this article. 


TESTS FOR BORDEAUX MIXTURE. 

Bordeaux Mixture is said to owe its valuable fungicidal ]>roi)erties to a basic, 
copper sulphate from which the ordinary copper sulphate is reformed in very small 
quantities from time to time. These quantities are too small to harm the tissues 
of most plants, but are yet quite sufficient to kill the germinating seed bodies 
{spores) of harmful fungi. If, by some mischance, there should happen to be too 
little lime in the Bordeaux Mixture to completely tuni the bluestone into the in- 
soluble basic sulphate, considerable injury could be caused to any plants sprayed. 
While there should be very little likelihood of this happening if ordinary care is 
taken, each lot of Bordeaux Mixture made up should be tested, before using, in one 
or other of the following ways: — 

Take a little of the Bordeaux Mixture in a glass vessel, add a few drops of 
acetic acid, and then add a few drops of a solution of ferrocyanide of potassium 
in water. (The strength of the ferrocyanide should be 4 o/.s. in one pint of water. 
Both the ferrocyanide and the acetic acid are obtainable from any chemist.) Should 
any brown discolouration occur, the Bordeaux Mixture does not contain enough 
lime, and more lime concentrate must be added, until, on further testing, no dis- 
colouration is apparent. 

A rough but useful test which can be made to see if the Boi’deanx contains 
enough lime to neutralise the bluestone, is to dip the clean blade of a pen-knife, 
or a bright piece of iron such as a shiny nail into the mixture for several minutes. 
If the mixture does not contain sufficient lime, a reddish-brown dei)osit of copper 
will form on the iron and more lime should be added. Always use a little ton much 
lime rather than a little too little, as quite a considerable excess oi‘ lime may be used 
without the fungicidal properties of the spray being markedly lowered. 


THE USE OF SPREADERS WITH BORDEAUX MIXTURE. 

Whenever Bordeaux Mixture is used, the spreading, wetting, and adhesive 
qualities of the spray will be very greatly improved by the incorporation of a 
special spray ^^spreader” or ‘^sticker.” In addition, the spray, on drying, will 
settle down into a very thin, well-distributed and more or less continuous layer, 
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rather than into a number of scattered spots. The fungicide will therefore prove 
more efficient with a ‘^spreader^^ than without, as, where the spray dries up in spots, 
very little, if any, protection is afforded to the tissues in between. Where spreaders 
are used there is also very much less danger of damaging the leaves or fruit, for 
the reason that the concentration of the solid materials from the spray is never so 
intense at any one point as if no spreader is used. Moreover less spray is used 
as there is not such a tendency to hold the spray nozzles for some time in the one 
place to try and force the material to wet the tissues and stay on. 



Fig. 2. — Sy)ray boom of excellent type, showing the arrangement of 
nozzles to ensure thorough covering of such crops as potatoes, tomatoes, beans 
or similar j)lant8 grown in rows. 

{After Mason, Spraying, Dusting and Fumigating of Plants.'^) 


CALCIUM CASEINATE SPREADER. 

The following substances are some of those which have been used from time to 
time as spreaders or stickers in various sprays: oils, resins, soaps, glue> milk and 
molasses, but calcium caseinate, a by-product obtained from skim milk, is the only 
one w’hich has become very popular or widely used. It should be used at the rate 
of one half to one pound (i — 11b.) per 50 gallons of spray. In mixing, make the 
required amount of calcium caseinate into a paste in a billycan, jug, or other suit- 
able receptacle,, by putting the caseinate into the dry container and then adding as 
much water by volume as there is caseinate. Stir, so as to form a thin paste (just 
in the same way as powdered skim milk is mixed by the experienced housewife for 
human use) ‘and, when made into a paste, dilute with water and add to the mixture 
in the spray tank, keeping the agitator going during the process. 
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SPREADERS FOR BORDEAUX MIXTURE OTHER THAN CALCIUM 

CASEINATE. 

If calcium caseinate is not obtainable, one or other of the following substances 
may be used instead: — 

1. A good brand of commercial powdered milk, used at the rate of Vs"— 
lib. for every 50 gallons as indicated above for calcium caseinate. 

2. Sweet skim milk, used at the rate of liali' a gallon to every 50 gallons of 
spray. 

3. Flour, used at the rate of y>- lib. to every 50 gallons of spray. Mix with 
water to a thin paste and then add to the mixture in the spray tank. 

4. Glue, Soz. to evei*y 50 gallons of sf>ray. Dissolve* in hot water and then add 
to the mixture in the sj)ray tank. 

5. Good qualitji soft soap, 2 — .‘Jibs, per 50 gallons of spray. Dissolve in water 
and add to the spray mixture in the sj>ray tank, or [)arrel, onhf just heforr the 
spray is to be used. 

0. Resin-F'isif Gil" Soap, 2 --31bs. per 50 gallons of spray. Dissolve in water 
and add to the spray mixture in the spray tank, or barrel, only just before the 
spray is to he used. 

“Resin-Fish DiP’ Soap is esj)ecially valuable as a sticker and s]>reader in Bor- 
deaux Mixture foi' spraying smooth-leaved plants such as cabbages, onions, carna- 
tions, etc. 

In using any spray spnaub i* it is advisable not lo make* the s|)ray li()ni<l in 
the spray tank, or barrel, up to tin* full volume until after tlu' st)reader has been 
added, so that the strength of tin* fungicide will always be as much as ]M)ssible the 
same whenever it is made up to the same foritiula. In otluu' words, if making up 
a 3 — 1 — 50 Bordeaux, the final volume of spray aflei’ the spi'cader has be<'n 
added, should be just 50 gallons. A mental attitude of exactness should be main- 
tained all through tlie operations of preparing the Bordeaux Mixture, (hjreless- 
ness or “slip-shod” methods in weighing out or pi-eparing the inalei’ials, oi‘ in any 
other pari of the operations, ('uniiot la* too strongly deploi'cd. 


FINAL NOTE. 

Finally it should be pointed out tlud b(*fore using the s])ray apparatus, espec- 
ially after it has been idle for any length of time, it should be thoroughly wash(*d 
out to remove any chemicals wliich may have been loft from the ])revious spraying. 
This is exceedingly important when the sj)ray being us(*d is a difterent kind from 
that previously employed, as, accoiding to (huiriinghain (2), this mixing of differ- 
ent spray materials in the tank is one of the most fr(‘quent (*auses of spraying in- 
jury to plant tissues. 


LITERATURE (TTED. 

(1) Butler, E. J. — “Fungi and Disease in Plants.’' Thacker, Si)ink & Co., Cal- 
cutta, 1918. 

(2) Cunningham, C. H. — ^‘Fungous Diseases of Fruit Trees in New Zealand.” 
The Brett Printing Co., Auckland, 1925. 

(3) Mason, A. F. — ‘bSpraying, Dusting and Fumigating of Plants.” Mac- 
millan Co., New York, 1929. 

(4) New South Wales Department of Agriculture — “Spray Leaflet, No. 1, 
Bordeaux Mixture” Sydney, 1930, 



630 


JOURNAL OF AGRTCULTUBE, W.A. 


fDF.c., 1930. 


HORTICULTURAL NOTES* 

Oko. W. Wkikens, 

Snperiiilendcnf of lloriicMiltme. 

When I {M'rived haek from a tour lliroiicfli tlu* fruit -^rovvin^' distriets roeently, 
on(‘ of tlie first things that 1 opened in niy eorrespondenee was a not(' from liu' 
f]dito)‘ of the '‘.loiirna]” I'emindin^- me that a eontrilmt ion for the Demnher nnm- 
her was due, and that, as the issue would be in print at (liristmas time, he suf»- 
,i»’(^sted that an element of brightness in any ariieles submitted would })e in keep' 
in«* with th(‘ festive season. To-nij^ht when setting; out to write these notes I am 
viewing' tlie “brij^ht” su”*j[>-estion with rather mixed feelinjis. In the iirst plaee, th(‘ 
man on the land, and I speak as one who .spent youth and (‘arly manhoial eoaxin«»’, 
not always sueeessfully, Mother Earth to yield to me of her ric'hes, is not exi)eeted 
either at Christmas or any other period of the yeaj- to be notc'd for his bri{?htness. 
Philosophy, and a hope that springs eternal fon a time when the results of his 
labour will be somethin^' more neai-ly eommensurate with the effort put forth, and 
a faith that the hoped for result is a thinj*: of the near, not distant, future the>e 
are the attributes of the tiller of the soil, and 1 have known them (‘ontinue in many 
instanees when hope deferred mijjht reasonably have made the stoutest heart siek, 
Some of our orehardists within the Inst few weeks saw all ehanee of a return for 
twelve months’ work vanish in a few days, and thouj?)i they art* me(*tinp: the knoek 
with a philosophic pfrin, I doubt if there is much of either mirth or brightness be- 
hind it. 

I am referring; to the apfile growers in those areas which suffered from thripts 
invasion, and where the light ero]> of last season was eontidently expected to he* 
followed by a heavy one this season. Now a second lean year must be battled 
through. Not all our apple growers, nor all apple growing districts have suffered, 
for although the pest was present in all districts and its mark “like the trail of the 
serpent” can be distinguished throughout, in some places the damage done is negli- 
gible; in others it is devastation. The big fruit area within 40 miles of Albany, 
including Mount Barker, suffered very severely, while in the South-West, from 
fhe Preston to Bridgetown and Manjimup, the crop is very good and there are 
some orchards carrying bigger quantities than in any previous season. The lighter 
rainfall districts are the worst affected, and quite a few miles eastward makes a 
considerable difference; for instance, Bridgetown crops on the whole are heavy, 
18 miles eastward at Boyup Brook they are patchy, some good, some light, some 
nearly a failure; ten miles further east at Dinninup they are uniformly very light. 
In the Hills near Perth some damage has been done to “Yates,” “Cleopatras,” 
and “Dunn’s,” but there are no failures, and “Jonathans,” “Granny Smith,” and, 
“Dougherty” are heavy. 

I expected in this issue of the “Journal” to make my customary estimate of the 
apple and pear crops, but am desirous now of visiting the thrips affected area again 
before doing so. I anticipated prior to the arrival of the pest that the apple crop 
would approximate 2,260,000 bushels, and I am not clear yet how much to deduct 
for the losses caused by the insects, but I believe with the heavy crop in the South- 
West it may reach 900,000 bushels, or even more, but I will not make a definite 
estimate until I see Mount Barker again. One very “bright” feature is the number 
of sales f.oj*. at satisfactory prices which are being made where the crops are heavy. 
With the depressed condition in the world’s markets for other primary products 
it is very cheeriug to find that apples are holding a good position. 
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The pear crop is light, particularly the two main export varieties Winter 
Nelis’^ and J osephine.” ‘‘Bartlett’s” are patchy, some places heavy, some medium, 
some light. As a whole the crop will be distinctly less than last season. 

The stone fruit crop is much less than last year, particularly late varieties 
of apricots, peaches and English plums. 

The grape crop — wine, drying, and table varieties— is good to heavy, and 
there is a. comparative freedom at the present time from Black Spot, Anthracnose. 

It is too early yet to judge what the citrus crop will be, but considering that 
last season there was a heavy one, the present indications are quite fair. 

Stone fruit growers will be interested and disturbed to know that the market 
inspectors have already (2-12-30) condemned a number of cases of apricots on 
account of infection by fruit fly. There is no doubt the pest carried through the 
mild winter of this year easily in oranges, and the low prices and glut periods 
when navels were being marketed probably accounted for the failure to pick up 
windfalls as carefully as this might and should have been attended to. The light 
crop of late stone fruits will afford an opportunity to bring the pest under con- 
trol, which it behoves all those interested to take full advantage of. 

This completes the notes, and on reading them through I must confess I can 
see very little evidence of the brightness desired by the Editor, certainly not 
“bright”; perhaps not altogether “dark”; shall we say “drab”? 

At any rate before relinquishing my pen I will wish the orchardists and vig- 
nerons of Western Australia — those on whom fortune has frowned equally with 
those on whom the fickle jade has smiled — ^a cheery Christmas and a New Year 
fi*ee from depression. 


PEDIGREE SEED WHEAT AND OATS* 

1. Thomas, 

Sii]>oriii,t(»udon,t of AVJioat Farjiis, 

It has long boon recoguisod amongst stock brwxlers liow j^otent, for increasii^g 
tho quality of tlunr ffo<;ks and lionls, is tho use of stud animals selected s}>eoially for 
their productivity'. Similarly', the value of tho pedigree seeds of selected strains 
of 2 )lauts chosen al.s<» for tlieir high jiroductivity' and disetise resistance, is now 
realised by up-to-date farmers. 

One of the 2 >rincipal fimctions of the State Jilx))erimont Farms has been the 
})roduction of solecited ijcdigreo seetl of standard \’arieties of wheat and oats. In 
view of tho sjiecud work and fa(ulities required for tho ])roduction and mainten- 
ance t>f the jmrity of this seed its cost is relatively' high. 

With a \'iew i.o assisting the farmers in this }>res©nt time of stress, and recog- 
nising that, owing to the abnormally' low price of wheat ruling, some farmers may 
not be in a position to purchase selected pedigree seed, and will thus )je prevented 
from taking advantage of the benefits to be derived from its use if the usual prices 
obtain, the Minister for Agriculture (Hon. P. D. Ferguson) has decided to make 
drastic reductions in tliem. This policy has been further influenced by an apprecia- 
tion of the fact that the use of this seed is an important factor in jiromoting a 
greater y ield 2 )er acre, and thereby reducing the costs of production. 
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With the ex(?ei)tiou of tJio new varieties “ Bencnbbin ” and “ Sutton 
prices will be as \inder - 


Wheat —For 10 bag lots and over 
Lots under 10 bags 
Oats -For 10 bag lots and over 
Lots under 10 bags 


12/- per bag of 3 bus. 
14/- per bag of 3 bus. 
8/- per bag of 3 bus. 
10/- per bag of 3 bus. 


the 


These will include rail freight to the siding nearest to the farmer’s holding in 
the Wheat Belts. 


The Department will have seed of the following varieties available— 
Wheat -Baroota Wonder Early. Nabawa. 

('arrabin. Noongaar. 

Geeralying. S.H.J. 

Gluyas Early. Yandilla King. 

Morredin. 

Oats Algerian. (hiyra. 

Biirt’s Early. _ ' Mulga. 


In addition to tlio above varieties it is also anticipated tliat there will be a 
small quantity of the new varieties of wlieat “ BeiM-nhbin ” an<l “ Sutton ” avail- 
able, but the applications alroa<l>' rec.oived forjthese varieties are in c»x(?eHS of the 
quantity which it is exj)octed will be available tor distribution, l^ie price of tlieso 
varieties will bo £1 j)or bag, freight ])aid, as in the case of the other varieties. As 
the quantity of seed of “ Boncubbin ” and “ S\d.ton ” wheat will be limited, and, 
owing to the large number of a])plications already to hand, it lias been found neces- 
sary to limit the amount to 1)e sup])lied to any one a))pli(^aut to one bag. 

Any farmers desirous of obtaining i)odigree seed wheat and oats of the above 
varieties should forward tlioir application direct to the Department of Agriculture 
at an early date. 


MEXICAN POPPY* 

{Argemoive insivicana, Ijinn.) 

(J. A. Garunkr, Government Botanist. 

Mexican Poppy, as its name imjdies, is native to Mexico, its range extendiixg 
northwards to Texas, and southwards to Central America. The plant is also hnown 
as Prickly Poppy. Tlie genus, named after some classic plant the identity of wliich 
is now lost, contains ten species, all of which are American and some of them valued 
as garden plants with large white or yellow flowers. 

This weed belongs to tlie l.*oppy family, and is therefore related to the plant 
which is the source of opium. Its yellow juice contains an alkaloid which gives 
reactions similar to morphia — a substance obtained from opium. The plant is 
poisonous, but apparently never eaten by stock since it is distasteful to horses, 
cattle and sllieep, and in addition so prickly that it is naturally avoided. When cut 
with hay,#the chaff fed to horses produces violent fits of gripes, according to New 
South Wales reports. 
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it produces seeds freely, and is a very vigorous plant capable of flourishing under 
the most unfavourable conditions. In badly affected areas where the weed is dense, 
cultivation with a disc plough will be found effective. Smaller patches should be 
pulled by hand, or hoed out. Since the plant is an annual, it is essential for control 
that the plants should be prevented from seeding. This calls for the early recog- 
nition of the plant since it commences to flower at an early stage of growth, and 
continues to flower and seed until it dies. The seeds are produced in large num- 
bers, and should these be formed and ripened on the plants, any efforts in the 
direction of eradication are wasted. 

In the Mexican Poppy we have a plant which is a potential menace both to th« 
pcistoralist and the farmer. If it once becomes widespread it will undoubtedl>' be 
as serious as the Star Thistle. Early recognition of the plant when it first appears, 
and immediate destruction are the key to the problem in those districts in which 
the plant has not yet spread. 

The Mexican Poppy can be distinguished readily by its prickly deeply lobed 
and white- blotched leaves, yellow jwppy-like flowers and pric.kly 4-6-c.elled pod 
or capsule with numerous grey honey-comb-pittQd seeds. The yellow juice which 
exudes freely when the stem is injured is another guide to identification. 


OUTBREAK of DOWNY MILDEW ("Blue Mould") of TOBACCO. 

The attention oi' farmers and growei's is drawn to the following extracts Iron, 
the (foverunKuit (razeUe of the 24th October last, with reference to tobacco seeds 
and plants:- ■ 

Distribution or Sale of Tobacco Seeds within Western Australia prohibiteeH > 
unless and until disinfect c<l by, or under ^ the supervision of an Inspector under 
‘^The Plant Diseases Act, UDiP 

“I’Uuit DiscascH Act, lf>14.” 

OUDEK IN COUNCIL. 

WHEKEAS it is onarted hy bcclion o.*) of “The Plant Diseases Act, 1914,’^ that the 
Governor may make llegulatioiis prescribing all mutters wliieli by this Aet ;i)’e refjuired 
or permitted to be prescribed, or which it may he iioeessary ui- eoiiveiiieiil to jneserilK*, 
for giving effect to this Aet, and inter alia, jfreseiibiug the manner in wliidi plants, 
fruits, and coverings in which plants and fruit Jmve been eontaiin'd or i»a(d<ed shall 
(whether infected or not) he treat eil in order to eradieate disease, or to h'ssiMi tlie risk 
of the spread of disease: And whereas eertaiii Itegnlat ions wer(‘ made under the said 
Aet and published in the (iovornment Gasrttc on the Kith day of Heptemlier, 1921: Ainl 
whereas Kegulati on 9 of sneh Itegiilations, preserihing fees payable for inspeetion and 
disinfeetion (if any) was anu'iided by Order in Couneil piihlished in th<* Gorcnmynl 
Gaeette on the 1st day of April, 192<>: Ami whereas it is now deemed cxpedi'mt' to aineml 
the said Kegulations hy amending the said Itegulaiiou as amended as aforesaid in tin; 
manner hereinafter mentioned, and hy inserting a, new .Regulation as heiTinafter men 
tioned: Now, tlierefore, His Exeelleiiey th<‘ Governor, aeting wdth the advice and c-oiisent 
of Hie Executive (V)Uiicil, and in exercise of the power conferred by the said Aet, doth 
hereby amend .the Regulations made under the said Act und published in the Government 
Gagei'ie on the 16th day of September, 1921, as follows: — . 

(1) By inserting in Regulation 9 as amended by Order in Conncil published in 
the Government Gazette, on the l.st day of April, 1926, after the last item 
eontained in the scale of fees ending ^‘Is. 6d.,** an item as follows: — 
^^For every ounce or part bf an ounce of the seeds of the tobacco plant, 

^ Is. * ^ 
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(2) By inserting after Regulation 48 a new Regulation as follows: — 

*M8A. No person shall sell, supply, distribute, deliver, or dispose of 
;iny sc^ods of the tobaeeo plant to any person, except an inspector 
.‘i.ppoiiit(Ml ujider ‘The Phuit Diseases Art, IDM,’ unless and until 
siieh si'cds ha.v<\ been inspinded and disiiiferted by or under the sup- 
(‘I'vision of an inspeetor appointed under the said Aet and to his 
satisf.'irtinn. ’ * 

JmfKirlaliitn o/ 7'oborro .Seeds and Western An'iiralia 

prohihilt'd, 

WlIbJJ?l<JAS it is enacted by Section T) of “ Tlie Plant Diseases Act, 1!H4,^’ that the 
(•'overnor may by Proclamation j»rohibjt, either absolnltdv or e.\ct‘j)t in accordance with 
Regulations, the liringing into the State, either generally or from any specified State, 
country or jdaic, any s|>ecifi(‘d kind of jdant, fruit, or other thing which Avould in his 
opinion be lik(*ly to introduce any diseast* into the State: And whereas, in the oj)iinon 
of the (lovernor, tobacco plants and the see<ls of the tobacco ])lani if brought into this 
State are likely to introduce, <liseas(‘ into this Sta.te, and it is therefore deemed exjied- 
ient to piadiibit, the l)ringing into the State gcmerally from any other Statt‘, country, or 
place <)\itsid<‘ this State of tol>acco plants and the seeds of the tobacco plant, except 
ssu'h tobacco plants and the seeds of the tobacco plant as may be required by the 
Department of Agriculture for its own purposes: Now, therefore I, the said Gov- 
ernor, acting with the advice and cousenr of the Kxecutivo (Viuncil, and in exercise 
(»f the i)ow('r conferred by the said Act, do by this Proclamation prohibit the bring- 
ing into this State generally from any otlier State, country, oi' jdace outside this 
Sratc of tobacco i)lants and the seeds of the tobacco jdaiit, save and except such 
tobacco jdants or the seeds of the tobacco plant as may be required by the Bepart- 
inent of Agricnltnce for its own purposes. 

LIVE STOCK AND MEAT. 

For llic iiifornuitioii of readers of tliis “douriial,” the rollowiug pnrticulnrs 
have }»peu supplied by .Messj's. Elder, Suiitb, and Foy., Ltd., Perth. 

MBTKOpnidTAN FAT STOCK MAllKKTS. SKFTEMl^EE. OCTOilEK AND NOVKMDEK, 1930. 

COMPABATTVE YARDTNOS OF .STOCK SALES. 




Sept cm her. 



October. 


November. 


1 3rd. 

lOtli, 

l7lh. 

24th. 

Isl. 

71 h. jl.5th. 1 

22ll(l. 

29111. 


12111. 

10th. 

20th. 

Sheep ... 

... 12.911 

1.5,1.^^ 

13.757 

18,0.' 3 

10.317 

12.180 18.57.51 

J!..«42 

17.43.3 

15,218 10.943 

10, .'551 

14.210 

Cattle ... 

oos 

1 .or,o 

Kt)S 

.>40 

421 

4:JO 001 

714 

04 J 

041 

4.^3 

741 

704 

Pigs ... 

98« 


900 

74 4 

1 ,30.3 

1 

510 1,201 

H0.5 

3,009 j 

1.010 

792 

979 

992 


COMPARATIVE VALVES PER I’OVND. 




September. 



( 

Ictober 




November. 



Srd. 

10th. 

17th. 

24th. 

l8t. 

7th. 

15th. 

22nd. 

i 

29th. 1 

r>th. 

12th. 

19th. 

26th. 


d. 

d. 

Sbn. 

3d. 

d. 

Shn. 

8d. 

d. 

Khn. 

T- 

Shn. 

23d. 

d. 

Shu. 

2?d. 

d. 

d. 

d. 

d. 

d. 

d. 

d. 

Mutton 


51 

5 

44 

; 34 

4 

4 

4 

24 ! 

24 

3 

3 

3 

Reef 


61 

6 

54 

6 

04 i 

6 

64 

5 

42 

‘ 52 

61 

41 

pork j 

7h 

8 

8 

8 

i 8 

8 1 

72 

72 

74 1 

64 

62 

6 

64 

Bacon 1 

n 

74 

7i 

7 

i 7 

1 7 

64 

04 

6* I 

6f 1 

6f 

61 

61 
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MARKET REPORT- 


Messrs. H, J. Wigmore & Co., Ltd., of Wellington Street, Perth, have supplied 
us with the following information regarding chaff offered at auction in the Perth 
Railway Yards, for the period September to November (inclusive). In all cases the 
price quoted is for f.a.q. to prime whcaten chaff, packed in new bags: — 


September 

October 

Novembei* 


Quantity. 

1,1 (S 6 tons 
nOO tons 
1 , 0 (M) tons .. 4 5 


Mininunn per ton, 
.€ s. d. 

If) 0 
;{ 15 0 
0 . . 7 0 


Maximum per Ion. 
.€ s. d. 

4 12 (I 
4 2 () 


The period under review lias been very disappointing from a grower’s stand- 
point, qualities under f.a.cp to prime have been vei*v dilficult to quit at low prices. 
At the time of going to press the market value for f.a.i|. to prime is from £2 7s. fid, 
to £3 10s.; f.a.q., from £2 17s. fid. to £3 2s. fid. per ton; mediipns are in very poor 
request to as low as from £2 10s. to £2 15s. ;- damaged and inferior, suitable i'or 
row chaff only, is selling at from .£2 7s. fid. to £2 lOs. per ton. 

Oaten Chaff . — During the past three months lu'ayy supplies wen* available, 
and low prices ruled. During Septemlrer, f.a.<|. was selling at £3 5s., and in the 
last week of this month this (piality realised up to £4 5s. p(‘r to?i. In October 
heavy supplies came forward, and the market was ov(‘r-sui)plied ; f.a.q. was sold 
at from £2 17s. fid. to £3 per ton. During Novenih(‘r the market firmed a little, 
and f.a.q. sold at from £3 10s. to £3 15s., but at the time of going to press values 
have eased somewhat; f.a.q. is now selling at from £3 5s. to £3 7s. (id. per ton. 

Oats . — The market has been over-suj>plied, and with a lesser demand auction- 
eers have been forced to quit consignments at very low rates, the underitientioned 
being the closing <iuotations : — 

Sefffember— flood heavy feed Ouyras, Is. 7d. to Is. Rd. per l)ushnl; good feed, 
Is. 5d. to Is. fid. per bushel; light feed. Is. .3d. to Is. 4d. per bushel. 

October and November — Good heavy feed Ouyras, Is. 5d. to Is. fid. per 
bushel; good feed. Is. 3d. to Is. 4d. per bushel; light feed, lOd. to 
Is. Id. per bushel. 

Wheat , — During September f.a.q. was selling at from 3s. 5d. to 3s. fid. per 
bushel; second grade, from 2 s. lid. to 3s. Id. In October f.a.q. was selling at from 
3s. 1 ^ 26 . to 3s. 3d., second grade at from 2 s. fid. to 2 s. 9d. per bushel. During the 
early part of November f.a.q. sold at fi’om 2s. 9d. to 2 b. lid., with an occasional 
truck at 3s. per bushel; but at the time of writing, however, the market has eased 
further; f.a.q. is now selling at from 2s. 5d. to 2s. fid.; second grade at from 
2s. 3d. to 2s. 4d.; smutty and inferior at from Is. 9d. to 2s. per bushel. 
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WESTEBNlAUSTRALU— DEPARTMENT OP AGRICULTURE. 


LIST OF BULLETINS AVAILABLE FOR DISTRIBUTION. 


No. 6. — FruU Drying. J. F. Moody. 

No. 20. — Pruning of Fruit Trees. J. F. Moody. Priqe 2s. Bd. 

No. 24. — Hints to Stock Breeders (revised). R. E. Weir. 

No. 30. — Descriptive Account of the Codlin Moth. L. J. Newman. 

No. 37. — Conference of Producers^ 1910 and 1912. 

No. Fruit Packing and Marketing and Exporting of Fruit. J. F. Moody and J. Ramaee. 
^ Price Is. 6d. 

No. 49. — The Feeding of Horses. Professor Paterson and G. L. Sutton. 

No. 57. — Vermin Destruction. A. Crawford. . ' 

No. 60. — The Farmers Clip. J. J. Mahood. 

No. 68. — Flaying and Treatment of Hides. R. E. Weir. 

No. 72. — The Potato : Its Cultivation, Pests and Diseases. G. N. Lowe, L. J. Newman, 

K D. A. Herbert. 

No. 79. — Sheep on the Wheat Farm and their Management in W.A. H. McCallum. 

No. 83. — Horticulture and Viticulture. A. Despeissis. Price 2s. 

No. 87. — Sheep Feeding Experiments : State Farm, Chapman, 1920. G. L. Sutton and 
F. Vanzetti. 

No. 88. — Light Land : Conference. G. L. Sutton. 

No. 90. — Stock Waters : Standard for Composition of. E. A. Mann. 

No. 91. — Dairy Premises. P. G. Hampshire. 

No. 93. — The Home Tanning of Sheep and other Shins. H. Salt. 

No. 96. — Poison Plants of W.A. I). A. Herbert, 

No. 99. — Australian White. G. L. Sutton. 

No. 101. — Cotton Cultivation. G. L. Sutton, 

No. 103. — Kerosene Method for Eradicating Zamia Palm. G. K. Baron-Hay. 

No, 105. — Pedigree Selection of Seed. G. L. Sutton. 

No. 106. — The Red Legged Vdvet Earth Mite. L. J. Newnian. 

No. 109. — Rape. G. L. Sutton. 

No. 111. — Standard Wheat Varieties. G. L. Sutton and F. Vanzetti. 

No. 112. — Automatic Device for Eradication of Stickfast Flea. G. Allman. 

No. 113. — Picked Pieces : Classification of Clip. 

No. 114. — Blue Mould on Citrus Fruits. W. M. Carne. 

No. 115. — The Value of Windmills for Pumping Water in W.A. A. H. Scott. 

No. 116. — Spotted WiU of Tomatoes. W, M. Carne. 

No. 117. — Cream. P. G. Hampshire. 

No. 118. — Pigs and Pig Raising. P. G. Hampshire. 

No. 122. — Descriptive Account of the Fruit Fly. L. J. Newman. 

No. 149. — Lucerne. G. L. Sutton. 

No. 192. — Root Rot. A. J. Despeissis. 

No. 220. — Irrigation and Drainage. A. H. Scott. 

No. 221. — Soudan Crass. G. L. Sutton. 

No, 225. — Subterramean Clover. G. K. Baron-Hay. 

No. 238. — The fird Australian Studmaster^His Flock. G. L. Sutton. (Reprint from ** Jour- 
nal”) 

No. 239. — Field Experiments, 1927 — Chapman. 1. Thomas. (Reprint from ” Journal.'*) 

No. 241. — Field Experiments, 1927 — Merredin. Langfield (Reprint from “ Journal'*) 

No. H%^Field Experiments, 1927— Avondale. Wild and Bailey. (Reprint from " Journal.*') 
No. 243. — SuaceasM Codlin Moth Control in W.A, G. W. Wiokena. (Reprint from *' Journal*') 
No. 244. — Fruit Flu — Trapping Experiments. L J. Newman and G. W. Wiokens. (Reprint 
from '‘Journal”) 

Na 2i5.^Leaf Rust of Stone Fruit. W. M. Came. (Reprint from "Journal**) 

No. ^.--FiM Experiments-^ Wongan Farm. 1. Thomas. (Reprint from "Journal**) 

No. 247. — Red Clovlr. G. K. Baron-Hay, 0. A. Gardner, and A. B. Adams. (Reprint from 
"Journal”) 

No. 2^-^ElephaM Crass. G. K. Baron-Hay and 0. A. Gardner. (Reprint from " Journal") 
Na or Phosphoric Acid G. L. Sutton. (Reprint from " Journal*') 

N|l^ 2B0.^hs^^Hand-feeding. H. McCallum. (Reprint from " Journal") 
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Na 251 . — Rutherglen Bug. J. L. Newmaa (Reprint from ** Journal**) 

No. 262. — Worma affecting Sheep. H. W. Bennetts. (Reprint from “ Journal*’) 

No. 26^.-^Drooping-Flowered Clover. H. M. Game, 0. A Gardner, and G. K . BaroaHay. (Re- 
print from “ Journal” 

No. 264. — Sorrel. W. M. Came, A. B. Adams, and C. A. Gardner. (Reprint from “ Journal”) 
No. 256. — Climbing CuJt-worm or Tomato Moth. L. J. Newman. (Reprint from ” Journal”) 
No. 257. — Beekeeping Notes. H. Willoughby Lance. (Reprint from “ Journal”) 

No. 258. — Pasture Development in the Great Southern Area. J. T. Armstrong, B.So. (Reprint 
from “ Journal”) 

No. 25Q.~-^Phosphatic Licks for Stock. Goo. L. Sutton. (Reprint from “Journal”) 

No. 260.-— TAe Treatment of Bowling Greens, Tennis Courts and Lawns. P. G. Hampshire. 
(Reprint from “ Journal”) 

No. 261. — Rose Chief of WoUongbar — The value of Breeding."' P. G. Hampshire. (Reprint 
from “Journal”) 

No. 262.— TAe Blow-fly Menace. H. MoOallum. (Reprint from “ Journal”) 

No. 2Q3.-^Dairy Farm Competition, Harvey District. G. K. Baron-Hay. (Reprint from 

“ Journal”) 

No. 264. — Alsike Clover. C. A. Gardner. (Reprint from “Journal”) 

No. 266. — Blue Lupin. G. L. Sutton, (Reprint from “ Journal”) 

No. 266. — The Blackberry Peat. G. L. Sutton. (Reprint from “ Journal”) 

No. 267. — Royal Agricultural Society Crop Competitions. I. Thomas. (Reprint from 
“ Journal”) 

No. 268. — Soil Alkali. L. J. H. Toakle. (Reprint from “ Journal”) 

No. 269. — Cheap Pasture Production. G. iL Baron-Hay. (Reprint from “ Journal”) 

No, 270. — Subterranean Clover Weevil. L. J. Newman. (Reprint from “ Journal”) 

No. 271. — Seaweed as a Fertiliser. L. J. H. Teakle and L. J. Newman. (Reprint from 

“ Journal”) 

No. 272. — Biological Control of the Silver-Eye. L. J. Newman. (Reprint from Journal”) 
No. 273. — Subterranean Clover Seed and its Impurities, with a Comparison between Machine- 
Cleaned Seed and Seed in the Burr. H, G. Elliott. (Reprint from “ Journal”) 

No. 274. — Nut Grass. 0. A. Gardner. (Reprint from “ Journal”) 

No. 275. — Bee-keeping Notes. Spring Work and Re-Queening. H. Willoughby Lanoe. (Re- 
print from “ Journal”) 

No. 276. — Minerals in Pastures and their relation to Animal Nutrition. J. B. Orr. Reprinted 
from “ Journal”) ' 

No. 277. — The Potato Plot. G. N. Lowe, (Reprint from “ Journal”) 

No. 278. — Pear Scab. G. W. Wickens. (Reprint from “ Journal”) 

No. 279. — Curculio Beetle. A, Plintoff. (Reprint from “ Journal”) 

No. 280. — Fruit Thinning. G. W. Wiokons. (Reprint from “ Journal”) 

No. 281. — The Need for Lime in Western Australian Agriculture. Goo. L. Sutton. (Reprint 
from Journal”) 

No. 282. — The Cost of Feeding Pure Bred Cows under the Australian Official Herd Recording 
Scheme. P. G. Hampshire and P. 0. Cousins. (Reprint from “ Journal”) 

No. 283. — The Eelworm-Gall or Root-KnoLDisease. H. A. Pittman. (Reprint from “Journal”) 

No. 284. — The Common Blue Lupin. 0. A. Gardner and H. G. Elliott. (Reprint from 
“ Journal”) 

No. 285. — Potato Diseases in Westeryi Australia. H. A. Pittman. (Reprint from “ Journal”) 
No. 286. — Honey. H. Willoughby Lanoe, Apiculturist. 

No. 287. — Variation in the Weight of Ejgs. W. T. Richardson, Poultry Advisor. 

No. 288. — Pastures. In Areas of Medium Rainfall. G. K. Baron-Hay, Assistant Superin- 
tendent of Dairying, 

No. 289. — The Unsound Economics of the F.A.Q. Standard for Selling Australian Wheat. Geo. 
L. Sutton. 

No. 290.— If aa; Scale {Ceroplastes Cerifems, Anderson. L. J. NeAvman, F.E.S., Entomolo- 
gist ; B. A. O’Connor, B.So., Agr., Agricultural Adviser ; and H. G. Andrewartha, 
B.So.Agr., Agricultural Adviser. 

No. 291. — “ Early Blight ” or “ Leaf Spot *’ and the Macrosporium “ Storage Disease ” of 
Potatoes. H. A. Pittman, B.So.;\ ;r., Plant Pathologist. 

No. 292. — Cultivation of Onions. E. T. Morgan, Vegetable Inspector. 


By Authority : Fred. Wm. Simpson, Government Printer, Perth. 
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Every man 
has his 
ideals— 


And naturally 

/i\ ia to bo oxpootod that 
SOME REFLECTION of 
titfoo Meals would bo 
fejnd In hla HOME LIFE 
of whioh tho HOME 
ITSELF forma an Intogral 
part. 


Does your proaont dwelling aatlafy you In thia 
roapoot 7 Does It rofleot your Idoala 7 If not than It 
la time that you oonaldarad tho quaatlon of aoma- 
thlng batter. 

Write to ua, enclosing a rough ground plan, and 
we will prepare a plan, apeolRoatlon and price to 
suit your pooket. 

Nothing too large nor too amtdl for ua to under- 
take. 



Bunning Bros., Ltd. 

CHARLES STREET, PERTH. G.P.O. BOX F313. 
Sawmillers, Manufacturers and Importers. 

IVa rntook all BuHdarm* muppllas, ^ 
CaBlnetmakerm and WhaclwrlghW Matarlals, Ha^^dwara, 
FrultaamaB, ate. 


Mdmry Oapt., Charlam Strait, Timber Yard and Wpodworklnp 
Mills f iuthsrland and Aberdeen Sts,, IVest Perth, 


Savrmllls ati Argyle, UyalPs Mill, Muja, and bowden, 
Branehes att Fremantle, Banbury, and GelUe, 




ENUMERATIO PLANTARUM AUSTRALIAE 
OCCIDENTALIS. 


A Systematic Census of the Plants 
occurring in Western Australia. 


CHARLES A. GARDNER, 
Government Botanist. 


MCMXXX. 





ii. JOURNAL OF AGRICULTURE, W.A. [Mar., 1930. 


PREFACE. 


Western Australia is to-day the only State of the Australian Commonwealth 
which does not possess a text book dealing with its own flora. The official 
standard work is still Bentham^s * * Flora Australiensis/ ^ published between 1863 
and 1878. All subsequent work dealing with the plants of the country has been 
published either in small papers printed by various societies within Australia, 
or included in monographs published abroad. For many years past there has 
been an increasing demand for a Flora of Western Australia, or failing this 
a list of the species which have been described with referentics to the publications 
in which they may be found. Although Bentham^s Flora Australiensis' * deals 
with about seventy-five per cent, of our indigenous species, the additions are 
important as representing in many cases common inland plants, and in addition 
the nomenclature has been much altered with the advancement of our knowledge, 
not to mention the changes which have been necessitated by the International 
Rules governing Nomenclature, so that Bentham’s Flora, from the point of view 
of nomenclature, is now obsolete. 

With the exception of a list of plants prepared by Dr. A. Morrison for 
the Western Australian Year Book for 1901, no sequential list of the plants 
indigenous to this State has hitherto been published, and it is hoped that this 
Census may supply a long felt want. 

The arrangement of the families and genera in this work is taken from 
Engler’s Classification as given in Vie Naturlichen Pflanzenfamilien, the only 
exception being the division of the family Leguminosac into the three families 
as suggested by J, Hutchinson in his Families of Flowering Plants (1926). 
The Rules governing nomenclature have been faithfully observed, and in con- 
sequence many well-known species are given new names. The w^ant of a good 
reference libr.ary has made portions of the work extremely difficult, and for 
the older species, specially those of Linna?UB, I have been compelled to quote 
from more recent works concerning the name and date of tho species in question. 

The introduced naturalised flora has been dealt with, till the recorded species 
being included. These are given in italics, and instead of the name and date 
of the publication in which they were described, I have given the country of 
origin as shown in the Index Kewensis.^' 

It was originally intended to include geographical references, and also 
references to the ** Flora AustraUensis,* * but it was found that this would either 
necessitate making this work inconvenient in size, or interfering with its com- 
pactness, and thus no references to Bentham’s work are given » but wherever 
the name of a species differs from that given in the ** Flora Australieinsis/ * the 
synonym as quoted in Bentham^s work is given in italics following the original 
reference. 

To Mr. H. G. Elliott, Assistant Plant Pathologist of the Department of 
Agriculture, I am indebted for assistance in tracing referenceo, and to Mr. 
G. R. Meadly for assistance in making the Index, and correcting proofs. 

CHARLES A. GARDNER. 

State Herbarium, 

Department of Agriculture, 

Perth, W.A. 
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SYSTEMA FAMUjIARUM. 

S ecimdum Engirr. 


J. FILICALES. 


EMBRYOPHYTA ZOIDIOGAMA. 
PTERIDOPHYTA. 

IL LYCOPODIALES. 


a. Leptosporangiatae. 

i. EufiUcincae. 

1. Polypodiaceae. 

2. Parkoriaceae. 
ii. (iloicheniaceae. 

4. S(!hizaoa('cat\ 

ii. H ydrojjteridmear. 

5. SaJviniaceae. 

(). Marsiloaceae. 

b. Ophiogloasales. 

7. O])hiog]ossacea(\ 


a. Eligulatae. 

1. Lyeopoiliaceae. 
h. Ligiilutar. 

2. Selaginellaceae. 

111. J^STLOTALES. 

1. Psilotaceac'. 

]V. JSOETALES. 

1. Isoetaceae. 


EMBRYOPHYTA SJPHONOGAMA 

GYMNOSPERMAE. 

a. Cyea<lales. h. Ooniforae. 

1. Cyeuclacoae. 1. I'oclocarpaeoac. 

2. Cupressaeeae. 

ANGIOSPERMAE. 


1. MONOCOT YLEDONEAE. 

a. Paridanales. 

1. ^^’yphaceae. 

2. I'aiidanaceae. 

b. llcliobiae. 

1. J^otamogetoiiaceae. 

2. Nabulacoae. 

3. Apoiiogotonaceae. 

4. 8cli('uclizeriacoae. 

5. AJismaccae. 

(5. llydrocharitaceae. 

c. Gluniinorac. 

1. Craraineae. 

2. Cyporaoeap. 

d. Prill ('ijx’s. 

1. Palinao. 

e. Spatl’.iflorae. 

1. Aracpae. 

2. Lcmnaccae. 

f. Pariiiosao. 

]. Fiagellariaceae. 

2. Restionaeeae. 

3. Centrolepidaceae. 

4. Xyridaeeae. 

5. Erio(*aulaccae. 

6. Commclinaceae. 

7. Pontederiaceae. 

8. Philydraceae. 

g. Liliiflorap. 

1. .Timenreae. 

2. Liliaeeae. 

3. Hapiaodoraceae. 

4. Amaryllidaceae. 

5. Taecacpae. 

6. Dioseoreaceae, 

7. Tvidacea«. 

h. Microspermae. 

1. BurTnanninceae. 

2. Orchidaceae. 


II. BIGOT YLEDONEAE. 
A. Archiclilamydeat;. 

a. Verticillatae. 

1. Casuarinaceae. 

b. Urticales. 

J. Plmaceae. 

2. Moraeeae. 

3. Urticiiceae. 

c. Protcules. 

1. Proteaeeae. 

d. SantaJales. 

3. Santalaeeac. 

2. Oj)ili{K'cae. 

3. Ol.'icaceae. 

4. Loranthaceae. 

e. PolygonaJcs. 

1. Palygoiiac'oaP. 

f. ( Viitr()sp(M-niae. 

1. ClitMiopodiaceae. 

2. Ainnrantat'.cae. 

3. Nyctaginaceac. 

4. Phytolacca ceae. 

5. Aizoaccae. 

6. Portulacacoac. 

7. CaryopliylUiceae. 

g. Panalcs, 

1. Nymphaceac. 

2. Ranuaculaceae. 

3. Mpnispcrinaceae. 

4. Myristicaccae. 

5. Laiiraccac. 

6. Horiiandiaceae. 

h. Rhoeadales. 

1. Papaveraceae. 

2. Fumariaeeae. 

3. Capparidaceae. 

4. Orii Cl ferae. 

5. Jipsedaeme, 

i. Sarraceniales. 

1. Broaeraceae. 
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k. Rosales. 

1. Crassulaceae. 

2. Cephalotaceae. 

3. Saxifragaceae. 

4. Pittosporaeeae. 

3. Byblidaceae. 

6. Cunoniaceae. 

7. Rosaccae. 

l. Leguniinales. 

1. Mimosaceae. 

2. Cnosalpiniaceae. 

3. l*apiUoiiaceae. 

m. Geraniales. 

1. Geraniaceae. 

2. Oxalidaceae. 

3. Linaccae. 

4. Zygophyllaceae. 

5. Rutacoae. 

6. Baraoraceae. 

7. Meliaeoae. 

8. Tremaadraceae. 

9. Polygal.'ieeae 

10. EiiDliorbiaceae. 

11. Callitrichaceae. 

n. Sapindalea. 

1. x\nacardiaceae. 

2. Oelaatraceae. 

3. Stackhousiaceae. 

4. Rapindaceae. 

0 . KliaixiiialeB. 

1. Rhamnacoae. 

2. Vitaceae. 

p. Malvales, 

1. Tiliaceae. 

2. Malvac'oao. 

3. Bombacaeeae. 

4. Sterculiaceae. 

q. Parietal es. 

1. Dilleniaeitae. 

2. Guttiferae. 

3. Elatinaeeae. 

4. Erankeniaceae. 

5. Cochlospermaceae. 

6. Tiolaceae. 

7. Passifloraceae. 

r. Mvrtiflorae. 

1. Thymelaeaceae. 

2. Lythraceae. 

3. Soniieratiaceae. 

4. liecvthidaceae. 

5. Rhi^opboraceae. 

6. Oombrctaeoac. 


7. Myrtaceae. 

8. Melastomaceae. 

9. Ouagraceae. 

10. Halorrhagaceae. 

s. Unibclliflorae. 

1. Araliaceae. 

2. Umbelliferae. 

B. Sympctalat'. 

a. Erica les, 

1. Epacridaceae. 

b. Prirnulales. 

1. Myrsinacoae. 

2. Primulaceae. 

e. Plumbaginales. 

1. I'Jumbaginaceae. 

d. Ebenalcs. 

1. Rapotaceae. 

. 2. Ebenaceae. 

e. Contortae. 

1. Oleaceae. 

2. Loganiaceae. 

3. Gentianuceae. 

4. Apocynaeeae. 

5. A8clej)iadaceae. 

f. Tubiflorae. 

1. Convolvulaceae. 

2. Hydrophyllaceae. 

3. Boraginaceae. 

4. Verbena eeae. 

3. liabiatae. 

6. Solanaceae. 

7. Scroplmlariaceae, 

8. Bigiioiiiaceae. 

9. redaliaeeae. 

10. Orobanc'haceae. 

11. Lentibulariaeeae. 

12. Aennthaceae. 

13. Myoporaeeiie. 

g. Plantaginales. 

1. Plant agin a eeae. 

h. Rubiales, 

1. Rnbiaceae. 

i. Cucurbitales. 

1. Cucurbitaceae. 

k. Campnnulatae. 

1. Campannlaccae. 

2. Lobelia ccae. 

3. Goodeniaceae. 

4. Bninoniaceae. 

5. Stylidiaceae. 

6. Compositae. 
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PTERIDOPHYTA. 

FILICALES. 

Polypodiaceae. 

1. DIIYOPTJ^KIS, Aclans, Fam. des. PI. ii. 20 (1763). 

D. gongy lodes, (Schkuhr.) 0. Kuntze Rev. Gen. ii. SI, 811 (1891) (Aapidium 
unitumf Swartz.) 

2. NEPIIROLEFIS, Schott, Jen. til. t. 3 (1834). 

N. exaltata, (Linn.) Schott. Jen. fil. t. 3 (1834). 

3 . MlCnOLEPIA, 

M. speluncae, (Linn.) Moore, Ind. xciii. (1857) {Davallia speluncae, (L) 
Bak.) 

4. SCHIZOLOMA, Gaud. 

S. eiisifolium, J. Sm. Journ. of Bot. iii. 414 (1841) (Lind.iaiia ensifolia, 
Sw.) , 

5. LINBSATA, (Dryand) J. Sm. Mem. 'Acad. Turin, v. 413 (1793). 

L. linearis, Swartz. Schrad. Journ. 1800 78 (1801). 

6. A8PLENIUM, Linn. Gen. PI. 783 (1737). 

A. flabollifolium Cav. Descr. 257 (1802). 

A. praemorsum, Swartz. Prodr. 130 (1788), (A, fureatum, Tbunb.) 

A. bulbiferum, Forst. Prodr. 80 (1786). 

7. PLEUBOSOBUS, Pee. Gen. Fil. 179 (1850-52). 

P. rutifolius, (R.Br.) Foe. Gen. Fil. 180 (1852) ((rrammitis rutaefolia 
R.Br.) 

8. BLECHNUM, Linn. Sp. PI. ii. 1077 (1753). 

B. oriontale, Linn. Sp. ed. ii. 1535 (1763). 

9. 8TENOCHLAENA, J. Sm. Journ. of Bot. iii. 401 (1841). 

S. palustris, (Bunn.) Bedd. Pern. Br. In-.i. siippl. 2(1 (1876). (Acrostichum 
scandenSf Hook.) 

10. GYMNOPTEBIS, Bernh. 

G. Reynoldsii, (P. v. M.) C. Christens, Ind. Fil. 341 (1906) (Annogramma 
Beynoldsii. P. v. M.) 

11. PJTYBOGBAMMA, (Link.) Domin de la Fact. Sci. I’Univ. Charles, Prague. 

88.3 (1928). 

P. leptophylla, (Linn.) Domin de la Pac. Sci. IJniv. Charles, Prague. 88.9 
(1928). 

12. CHEILANTIIES, Swartz. S^. Fil. 5 126 (1806). 

C. Brownii, (Desv.) Domin Biblio Bot. 85 133 (1913). 

C. distans, (R.Br.) Mett. Cheil. 25 n. 19 (1859). 

C. tenuifolia, (Burm.) Swartz. Syn. Fil, 129. 332 (1806). 

13. ABIANTUM, Linn. Gen. PI. 782 (1737). 

A. lunulatum, Burm. FI. Ind. 235 (1768). 

A. aethiopicum, Linn. Syst. Nat. ed. x. ii. 1329 (1759). 

14. PTEBlSy Linn. Hort. aiff. 443 (1737). 

P. longifolia, Linn. Sp. PI. ii. 1074 (1753). 

15. PTEBIDIUM, Gled. Scop. PI. Cam. 169 (17,60). 

P. aquilinum, (Linn.) Kuhn. v. Deck. Reisen. iii. 3; bot. 11 (1879), (Pteria 
aqvAlina), 

16. POLYPOmUM, Linn. Gen. PI. 784 (1753). 

P. phymatodes, Linn. Mant. 306 (1771). 

17. ACB08TICHUM, Linn. Gen. PI. 785 (1753). 

A. aureum, Linn. Sp. PI. ii. 1069 (1753). 
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FftirkdirlstcosLOt 

1. CFEATOPTEEIiS, Brong. in Bull. Soe. Phil. 186 (1821). 

C. thalictroides, Brongii. in Bull. Soe. Phil. 186 (1821). 

OloicliQxiisiccaiO 

1. (iLElCHENIA, .1. Sm. in Mem. Acad. Turin, v. 419 (1793). 

G. linearis, (Bunn.) Clarke in Trans. Linn. Soc. ii. bot. i. 428 (1880) {G. 
dichotoma, Hook). 

G. microphylla, (R.Br.) Christ, Frankr. d. Erd. 339 (1897) (Platysoma mio- 
rophylla, R.Br.) 

Schlz B/Oac oae 

1. 8C1IIZAEA, J. Sm. in Mem. Acad. Turin v. 419 (1793). 

S. fistulosa, Labill, Nov. Holl. PI. ii. 103 (1906). 

2. LYGODIUM, Swartz, Schrad. Joiirn. 1800. 106 (1801). 

L. scandona, (Linn.) Swartz, in Sehrad. Journ. 1800, 106 (1801). 

Sta 1 vini o /*aq o 

1. AZOLLA, Lam. Encycl. Meth. i. 343 (1783). 

A. filiculoidea, Lam. Encyc. Meth. i. 343, var. rubra, Diels. 

M^rTsileaceae. 

1. MAUSILEA, Linn. Gen. PI. 799 (17.53). 

M. Brownii, A. Braun, Monatsbr. Acad. Berol. 418 (186.3) (M. quadrifolia, 

Benth.) 

M. angnstifolia, R.Br. I’rodr. 167 (1810). 

M, hirsuta, R.Br. 1. c. 167. 

M. Drumniondii, A. Braim, in Linnaea xxv. 721 (1852). 

2. PILULAEIA, Linn. Sp. PI. ii. 1100 (1753). 

P. Novae-Hollandiae, A. Br. Monatsber Akad. Berol. 435 (1863) (P. gldbifera, 
Bentli.). 

OPHIOGLOSSALRS. 

Ophioglosaaceac. 

1. OPinOGLOSSUM, Linn. Gen. PI. .503 (1753). 

0. eoriacouin. A, Cunn. iti Hook Comp. Hot. Mag. ii. 361 (1836) {(). vulga- 

turn, Benth.). 

LYOOPODIALES. 

Lycopodiaccae. 

1. PEYLLOGLOSHUM, Kunzo in Mohl et Sclilecht. Bot. Zeit. 721 (1843). 

P. Druinmondii, Knnze in Mold et Schleeht. Bot. Zeit. 721 (1843). 

2. TA'COPODIUM^ (Rupp.) Linn. (ieii. PI. .503 (175.3). 

L. Drumniondii, Spring, ^lonogr. Tiycop. ii. 35 (1849). 

L. oernuum, Tjinn. Sp. PI. ed. 2. ii. 1566 (1763). 

Psl 1 Ot&C ©flf© 

1. PSlLOTUMy Swartz, in Sdirad. .Tourn. in ii. 109 (1800^. 

P. nudum (Linn.) Griseh. in Veget. d. Karaiben 130 (1857) (P. triquetrum, 
Sw.). 

Solaginellaceac. 

1. 8ELAGINELLA, Beauv. Prodr. des. Earn, dc L’Aeth. 101 (1805). 

S. Preissiana, Spring. Monogr. Ijycop. ii. 61 (1849). 

S. iiliginosa. Spring. 1. c. 00. 

S. proniflora, (Lam.) Baker in dourn. Bot. xiv. 156 (1885). (5. Belangeri 

Spring.). 

Isoetaceae. 

1. I80ETES, Linn. Skanska Resa 420 (1751). 

1. Drummondii, A.Br. in Berol. Monatsber 593 (1863). 

OYMNOSPEHMAE. 

CYCADALES. 

Cycadaceae. 

1. CYCAS, Linn. Hort. Cliff. 482 (1737). 

C. Lane-Pooiei, Gardner in Bull. For. Dept, xxxii. 30 (1923). 

C. furfuracea, W. V. Fitzg. in Journ. Roy, Soc. W.A. iii. 108 (1918). 

C, angulata, R.Br, Prodr. 348 (1810) (C. media, Benth.). 

C. basaltiea, Gardner in Bull. For. Dept, xxxii. 31 (1923). 

2. MACROZAMJA, Miq. Monogr. Cycad. 36 (1841). 

M. Reidlei (Gaud.) Gardner, comb. nov. (M. Fraaeri, Miq.) 

M. Dyeri, (F.v.M.) Gardner, comb. nov. {Encephalartos Vyeri, F.v.M.) 
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CONIPERAE. 

Podocarpaceae. 

1. PODOCARFUS, L» Hcrit. Pers. Syn. PI. ii. 580 (1807), 

P. Drouyniana, P. v. M. Pragm. iv. 86. t. 31 (1864). 

Cup]r0SsacGa6. 

1. ACTINOSTROBUS, Miq. in Lelini. PI. Preiss. i. 644 (3845). 

A. pyramidalis, Miq. in Lehm. PI. Preiss. i. 644 (1845). 

A. acuminatus, Parlat. Ind. Sem. Hort. Plorent. 25 (1862). 

2. CALLlTRISf Vent. Deeas Gen. Nov. 30 (1808). {Frcnela, Mirb. p. p.). 

C. Roei, (Endl.) P. v. M. Census 109 (1882). 

C. Drummondii, (Parlat) P. v. M. Census 109 (1882). 

C. Morrisoni, R. T. Baker in Proc. liinn. Soe. N.S.W. xxxi. 717 (1907). 

C. robusta, (R.Br.) Mirb. in Mem. Miis. Par. xiii. 74 (1825). 

C. verrucosa, (R.Br.) Mirb. 1. c. 74. 

C. glauca, (R.Br.) Mirb. 1. c. 74. 

C. intratropiea. (P. v. M.) R. T. Baker, Pines of Australia, 172 (1910). 

ANGIOSPERMAE. 

MONOCOTYLEDONEAE. 

PANDANALES. 

Typbaceae. 

1. TYPHA (Touni.) Linn. Syst. ed. i. (1735). 

T. angustifolia, Linn. Sp. PI. 971 (1735). 

•P £tXl cL 0 

1. PANDAN Ij S, (Rumph.) Linn. 61. Suppl. 64 (1781). 

P. odoratiasimus, Linn. 61. Suppl. 424 (1781). 

P. aquaticus, P. v. M. Pragm. v. 40 (3856). 

UELIOBIAE. 

Potamogetonaceae. 

1. POSIBONIA, Koenig. Ann. of Bot. ii. 95 (3805). 

P. australis, Hook, 61. PI. Tasm. ii. 43 (1860). 

2. POTAMOGETON, (Touin.) Liiiii. Syst. cd. i. (1735). 

P. tricarinatus, P. v. M. et A. Brnn. in Brit, .lourn. Bot. xxx. 229 (1892) 
(P. nalans, Btli.). 

P. javonicus, TIassk. in Verlin. Natiir. K. Ver. Nedrl. Ind. i. 26 (1856). 

P. Drumniondii, Benth. PI. Austr. vii. 171 (1878). 

P. orehreatus, Raoul Ann. Soc. Nat. Scr. iii. 117 (1844). (P. obtusifolius^ 

Mert.). 

P. peetinatus, Linn. Sp. PI. 127 (1753). 

3. BUPPIA, Linn. Syst. Nat. 9 (1735), 

R. maritima, Linn. Sp. PI. 127 (1753). 

4. CYMODOCEA, Koenig, in Kon. & Sims Ann. Bot. ii. (1806). 

C. angustata, Ostf. in Bansk. Bot. Arkiv. ii. no. 6, 19 (1916). 

C. isoctifolia, Ascliers, Sitzber, Geo, Nat. l^reunde Berlin 3 (1867). 

0. Antarctica, (Labill.) Endl. Gen. PI. 230 (1836). 

5. BIPLANTEERA, Thou. Gen. Nov. Madag. 3 (1806). 

D. uninervis, (Porsk.) Aschers in Engl, ct Prant. Naturpflanz. 37 (1897). 

6. ALTEENIA, Petit, in Ann. Soc. Obs. i. (1829). {Lepilaenaj J. Drumm.) 

A. australis, (Drum.) Aschers. in Engl, et Prantl. Natpflanz. ii. 1. (1887). 

A. Preissii, (Lehm.) Aschers et Graebn. in Engler^s Pflanzenreich, Potamog. 

160 (1907). 

Kaladaceae. 

3. NAIAS, Linn. Sp. PI. ed. i. 1015 (1753). 

N, marina, Linn. Sp. PI. ed. i. 1015 (1753) (N. major. All.). 

N. tenuifolia, R.Br. Prodr. 345 (1810). 

Aponogetonaceae. 

L APONOGETON, Linn. 61. Suppl. PI. 32 (1781). 

A. elongatus, (P. v. M.) Benth. FI. Austr. vii. 188 (1878). 

Scheuclizarlaceae. 

X. TRIGLOCEIN, (Riv.) Linn. Syst. ed. i. (1735). 

T, strilta, Ruiz et Pav. FI. Peruv. iii. 72 (1802). 

. T. mucronata, R.Br. Prodr. 343 (1810). 

T. caleitrapa, Hook. Tc. PI. viii. t. 731 (1845). 
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T. Stowardi, N. E. Brown in Kew Bull. Mise. 189 (1914). 

T. turrifera, Lwart in Viet. Nat. xxiii. 43 (190(5). 

T. eentrocarpa, Hook. Jeon. PI. viii. t. 728 (JIS45). 

T. minutissima, F. v. M. Fra.'jm. vi. 82 (18(57) . 

T. trieliophora, Nera et Essenbaeli in Lehin. PI. Proiss. ii. 54 (1846). 

T. Miiellcri, Buelienaii in Eu^l. Pflanzonreieh iv. 15, 12 (1903). 

T. pioeera, K.Br. Prodr. 34.3 (1810). 

T. pteroearpa, W. V. Fitz'LC. in .Tourn. Roy, Soe. W.A. iii. 110 (1918). 

Alismaceae. 

1. ALISMA, Jjinii. Oeii. ed. I. 108 (1737). 

A. oligoeoecum, F. v. M. Fragni. i. 23 (1858). 

2. DAMASONWM, Mill. Card. Diet. ed. vi. (1752). 

B. minor, (R.Br.) Bindieiiau, Ind. (kit. in Abli. Nat. Ver. Breni, ii. 20, 39 

(1868). {!). ousiroh, Salish.) 

Hydrocharitaceae. 

1. OTTELIA, P(3rs. Syii. Plant, i. 400 (1805). 

O. ovalifolia, (JM?r.) Ii. C. Rich, in Mom. In.st. Fv. ii. 78 (1811). 

2. MAIDED I ( \V. V. Fit/.g.) Kcndlo, in .loiirn. Hot. liv. 313 (191(5). 

M. rid)ra, (W. \\ Fil.zg.) Reiullo, in Journ. Bot. liv. 313 (1916). 

3. VALLISNEIUA, (Midi.) J..inij. Con, od. i. 300 (1737). 

V. spiralis, Linn. S]). PI. 1015 (1753). 

4. TIAhOnilLA, Tlnm. Con. Nov. Madag. n. 0 (1806). 

H. ovalis, (R.Br.) Hook. f. FI. Tasin. ii. 45 (I860). 

H. spimilosa, (R.Br.) Astdiors. in Nnemaver. Anleit. VVissan. Beob. 368 
(1875). 


GLUIMJFLGRAE. 

G-ramineae. 

1. CEIONACJINK, R.Br. in Boanv. PI. Jav. Rar. 15 (1838). 

0, eyatliopoda, (F.v.M.) Henth. FL Austr. vii. 516 (1878). 

2. DIMFJIIA, R.Br. Prodv. FI. Nov. Boll. 204 (1810). 

B, ornithopoda, Triii. Fund. Agrost. 167 (1820). (/>. tenera, Trin,). 

3. IMPEL’ AT A, Cyrillo, PI. Rar. lo. ii. 26. t. 11 (1792). 

J. cylindriea, (TJnn. ) Boanv. Agrost. 165 (1812) (7. arundinacea^ Cyrillo). 

4. Trin. in Mom. Aoad. IVtcrsh. sor. vi. ii. 304 (1833). 

P. fulva, (R.Br.) Bentli. FJ. Austr. vii. 526 (1878). 

5. BOTTBOELLIA, Linn. lil. Nov. Cram. Gen. in Amoen Acad x. 22 (1779) 

p.p. 

R. rottboollioidos, (R.Br.) Bruce in Rep. Bot. Exch. Cl. Bril. Isles. 1916, 
644 (1917). (li. ophiuroifirft, Bentli.) 

R. corapressa, Linn. f. Suppl. 114 (1781). {Hemarthria compressa, R.Br.) 

6. ISCHAEMIJM, Linn. Gen. ed. ii. 525 (1742). 

1. norvo-sum (Roltb.) Cardnor n. comb. (7. JaTum, R.Br.) 

7. ANDEOPOGOM, Linn. Sp. PI. ed. i. 1045 (1753). 

A. intormedius, R.Br. Prodr, 202 (1810). 

A. Tschaeinuin, Linn. Sp. PI. 1047 (1753). 

A. sericeus, R.Br. Prodr. 201 (1810). 

A. affinis, R.Br. Pi-odr. 201 (1810). 

A. annulatus, Forsk. Fl. ^dOgypt. Arab. 173 (177.5). 

A. procerus, R.Br. Prodr. 202 (1810). 

A. exaltatus, R.Br. 1. c. 202. 

A. bombyciniis, R.Br. 1. c. 202, 

A, brovifolius, Swartz. Fl. Ind. occ. i. 209 (1797) (A. fragilis, R.Br.). 

A. axilis, Ilochst. in Flora xxvii. 241 (1844). 

A. Gryllus, Unn. Cent. PI. ii, 33 (1759). {Chrysopogon (rryllus, Trin.) 
*A, halepensis (Linn.) Sibth. et. Sni. Reg. calid. 

A. australis, Spreng, Syst. i. 287 (1825). (Hofevs plumosufi, R.Br.) 

A. stipoides, (Ewart) (Gardner n. comb. (Barga Mipoidea, Ewart & White.) 
A. intrans. F.v.M. Cens. Austr. PI. 132 (1882). 

8. EETEBOPOaON, Pers. Syn. Glum. ii. 533 (1807). 

H. hirtus, Pers. Syn. Glum. ii. 53.3 (1807). (R. contortus, Roem. et Schultz.) 
H. insignis, Thw. Enum, PL Ceyl. 437 (Andropogon triticevs, R.Br.). 
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9. THKMIWA, Forsk. FI. ^gypt. Arab. 178 (1775). {AntUstiria^ Linn, f.) 
T. triandra, Forak. Fl. .^gypt. Arab. 178 (1775). {A, imberbis, Retz. & A. 
ciliata, Benth.) 

T. avenacea, (F.v.M.) Maiden et Betehe, Cens. PI. N.S.W. 15 (1916)., 

(A. avevacea, F.v.M.) 

10. ISEILEMA, Anderss. in Not. Act. Upaal. iii. 2. 250 (1856). (Anihistiria, 

Linn, f.) 

I. membran.ac.ea, (Lindl.) Anderss. in Nov. Act. Upsal. iii. 2. 250 (1856). 
(A. membranacea, Ldl.) 

11. TMAGVS, Hall. Hist. Stirp. llelv. ii. 203 (17681. 

T. racemosus, (Linn.) Hall. Hist. Stirp. Helv. ii. 203 (1768). (Lappiago- 
raoemosa, Willd.) 

12. NEUEACHNE, R.Br. Prodr. Fl. Nov. Holl. 196 (1810). 

N. alopecUToides, R.Br. Prodr. 196 (1810). 

N. Miielleri, Hack in Oest, Bot. Zeit. xlv. 329 (1895). 

N. Mitchelliana, Nees in Hook. Lond. Joiirii. ii. 410 (1843). 

N. nmlticulmis, R. Pilger in Engler’s Botan. Jahrb. xxxv. 68 (1904). 

13. PEEOTIS, Ait. Hort. Kew ed. I. i. 85 (1789). 

P. rara, R.Br. Prodr. 172 (1810). (P. Inti f glia, Ait.) 

14. AiiVNDlNELLA, Raddi. Agrost. Bras. 37. t. 1. (1823). 

A. brasilienais, Raddi. Agrost. Bras. 37. t. i. Fig. 3 (1823). (A. nepalensis,. 

Trin.) 

15. PASPALVM, Linn. Syst. cd. x. 855 (1759). 

P. scrobiculatiim, Linn. Mant. i. 29 (1767). 

P. distiehum, Linn. Syst. Nat. cd. x. 855 (1759). 

16. EEIOCHLOA, Kumb. in H.B. et. K. Nov. Gen. et sp. i. 94. t. 30 & 31 (1815). 
E. punctata, (Linn.) Hamilt. Prodr. i*l. Ind. ccc. 5 (?). 

17. ISACTJNE, R.Br. Prodr. Fl. Nov. Holl. 196 (1810). 

I. australis, R.Br. Prodr. 196 (1810). 

18. DIGIT APIA ^ Hall. Hist. Stirp. ii. 244 (1768). {Panicum, Benth. p.p.) 

D. ctcnantlia, (F.v.M.) Hughes, Kew Bull. Misc, 310 (1923). (P. ctenan- 

thum, F.v.M.) 

D. longiflora, (Retz.) Pers. Syn. i. 85 (1805). (Paftpalum longiflorum Retz.) 
D. marginata, Link. Hort. Berol. i. 229 (1827). {Panicum mnguinaie, Benth^ 

p.p.) 

D. sanguiiialis (Linn.) Scop. Fl. Oarn. cd. ii. i. 52 (1772). (P. snnguinalis^. 

Linn, p.p.) 

D. Brownii, (Roem et Schultz) Hughes, Kew Bull. Misc. 313 (1923). (P. 

leucophleum. Benth.) 

D. ammophila, (F.v.M.) Hughes, 1. c. 313. (P. divaricatissimum, var.) 

D. coenieola, (F.v.M.) Hughes, 1. c. 313. (P. coemcolum, P'.v.M.) 

19. BEACHIAETA , Griseb in Ledeb. Fl. Ross. iv. 469 (1853). 

B. holsericea, (R.Br.) Hughes, in Kew Bull. Misc. 315 (1923). (P. hoUericeum^ 

R.Br.) 

B. piligera, (F.v.M.) Hughes, 1. c. 315. 

B. distachya (Linn.) A. Camus. Fl. Indo-China vii. 437 (1922). (P. dis- 

iachyum, Linn.) 

20. PA8PALIDIUM, Stapf. in Prain. PI. Trop. Afr. ix. 582 (1920). 

P. jubiflonim, (Trin.) Hughes, Kew Bull. Misc. 317 (1923). (P. flavidvm 

& P. gracile, p.p.) 

P. basicladum, Hughes, 1. c. 318. 

P. gracile, (R.Br.) Hughes, 1. 318. (Panioum gracile, R.Br.) 

ECBINOCHLQA, Beauv. Agrost. 53, ii. f. 2 (1812). 

oolona, (Linn.) Link. Reg. calid. (Panicum colonum, Linn.) 

*E. CruS’GalU, (Linn.) Beauv, Reg. calid. (P. Crm-Galli, Linn.) 

21. PAEACTAENVM, Beauv. Agrost. 47. .t. x. f. 6 (1812). 

P. Novae-Hollandiae, Beauv. Agrost. 47. t. x. f. 6 (1812). {Pan^icum rever^ 
siim, F.v.M.) 
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22. PAhUCVlI, Linn. Sp. H. 55 (1753). 

1*. cymbifoTino, Hughos^ in Kew Bull. Mise. 323 (1923). (I\ antidotale, 

Benth. p.p.) 

P. capillipes, Bontli. FI. Austr. vii. 484 (1878). 

P. QueJ nslainlieuin, Domin in Fcddc. Report, x. 59 (1911). 

P. fleoompositiiin, R.Br. Frodr. 191 (1810). 

P. edusiiin, R.Br. Prodr. 191 (1810). 

23. ICJINANTIirs, Boauv. Agrost. 56. t. xh. f. 1 (1812). 

I. australionsis, (Domin) llngbos, Kew Bull. Alisc. 329 (1923). (P. oms- 

trufici'sr^ Domin.) 

I. Muolleri, Hughes, 1. e. 329. 

24. SACC'IOLEPJy,, Nash, in Britton. Man. Bot. 89 (1901). 

S. myoauroidos, (R.Bv.) Hughes in Kew Bull. Misc. 330 (1923). (P. myo- 
snroi<i(.<i, R.Br.) 

25. HETJJIJA, Beauv. FI. Owar. ii. 80 (1807). (ChcetocMoa^ Scribn. (1897).) 
S. glauca, (Linn.) Beauv. Agrost. 51 (1812). 

S. verticillata, (Linn.) Beauv. 1. e. 51. 

K. viridis, (Linn.) Beauv. 1. c. 51. 

S. Buchanani, A. S. Hitchc*. in. Proc. Linn. Soc. N.S.W. lii. (ii.) 185 (1927),»‘ 
S. Carnei, H. S. Hitche. 1. e. 185. 

8. maerostachya, II.B. et K. Nov. Gen. et Sp. i. 110 (1815). 

26. CFNdlllirS, I-inn. Coroll. Gen. 20 (1737). 

*C. fribuloidvs, Linn. Am. bor. 

C. elymoides, F.v.M. Fragm. viii. 107 (1874). 

27. PSECDOCUAETOCBLOA^ A. S. Hitchc. in Journ. Washgtn. Acad. Sci. 

xiv. 21. 492 (1924). 

P. australionsis, A. S. Hitchc. in Journ. Washgtn. Acad. Sci. xiv. 21. 492 
(1924). 

28. PENNll^ETUMf Rich, in Pers. Syn. i. 72 (1805). 

P. villosum, R.Br. in Salt. Abys??. Apj). 62 (1818). 

P. Basedowii, Summorhayo.s & Hubbard, Kew. Bull. Misc. 440 (1926). 

P. cenehroides, Ricli. in P.‘rs, Syn. i. 72 (1805). 

P. arnhemicnm, F. v. M. Fragm. viii. 109 (1873). 

29. PLAGJOSETVM, Benth. in Hook. Ic. PI. xiii. 33 (1877). 

P. rcfractiirn, (F.v.M.) Benth. in Hook. Ic. PI. t. 1242 (1877). 

30. CUAMAEEAPlllS, R.Br. Prodr. FI. Nov. Holl. 193 (1810). 

C. spinescons, (R.Br.) Poir. Encvcl. Suppl. ii. 189 (1817). 

31. ^EKOCHLO K B.Br, Prodr. FI. No\. Holl. 196 (1810). 

X. imherl is, R.Br. Prodr. 197 (1810). 

X. barljata, R.Br. 1. e. 197. 

X. laniflora, (F. v. M.) Benth. FI, Aiistr. vii. 502 (1878). 
STENOTAPBliUM, Trin. Fund. Agrost. 175 (1820). 

*S, dimidintum, (Linn.) Brongn. (Trop. ot. Sub. Trop. Reg.). 

32. SPINIE'EX, Linn. Mant. ii. 163 (1771). 

8. hirsutus, Labill. Nov. Holl. PI. ii. 81. t. 230 (1806). 

S. longifolius, R.Br. Prodr. 198 (1810). 

33. OBYZA, Linn. Syst. ed. 1. (1735). 

O. sativa, Linn. Sp. PI. 333 (1753). 

EBEBAETA^ Thunb. in Vet. Acad. Handl. Stockh. 216 t. 8 (1779). 

*E. Ion gif ora, Sm. (Africa aust.). 

*E. hrevifolia, Schrad. (Africa aust.). 

*E. calycina, Sm. (Africa aust.). 

34. MICEOLAEBA, R.Br. Prodr. FI. Nov. Holl. 210 (1810). 

M. stipoides, (Labill) R.Br. Prodr. 210 (1810). 

35. TETEAEEBENA, R.Br. Prodr. FI. Nov. Holl. 209 (1810). 

T. laevis, R.Br. Prodr. 210 (1810). 

PBALAEJS, Linn. Syst, od. I. (1735). 

^P. minor, Retz. Reg. Modit. 

*P. canari^mh, Linn. Beg. Medit. 

ANTHOXANTHUM, Linn. Gen. ed. I. 18 (1837). 

*A. odoratum, Linn. Europ. As. bor. Afr. bor. 
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36. AMFHIPOaON, R.Br. Prodr. Fi. Nov. Holl. 175 (1810). 

A. debilis, R.Br. Prodr. 175 (1810). 

A. strictiis, R.Br. 1. c*. 175. 

A. laguroidcs, R.Br. 1. c. 175. 

A. cygnorum, Nees in Lohm. PI. Prciss. ii. 100 (1846). 

A. turbinatiis, R.Br. Prodr. 175 (ISIO). 

A. restiona< 2 ous, R. Pilger, in Ehgler’s Botaii. Jahrb. xxxv. 72 (1904). 

37. ARISTTDA, Linn. Sp. PI. I. 82 (1753). 

A. hygrometrim, R.Br. Prodr. 374 (1810). 

A. stii)oidea, R.Br. ]. c. 174. 

A. Brownian a, Henr. 

A. arenaria, Baud, in Froyo. Voy. Bot. 407 (1820). 

A. calyc'ina, R.Br. Prodr. 173 (1810). 

38. STIPA, Linn. Rp. PI. od. IT. 78 (1753). 

S. olegantissiina, Labill. Nov. II oil. TM. i. 24 t. 29 (1804). 

S. juiicifolia, llughos, in Kew Bull. Misc. 11 (1921). 

8. oriopiis, Bontli. FI. Austr. vii. 570 (1878), 

S. lonnifolia, Steud. Syn. Glum. i. 128 (1855). 

S. Icptopliylla, Hughoa, in Kew Ball. Misc. 14 (1921). 

S. tricdiopiiylla, Benth. FI. Austr. vii. 570 (1878). 

S. I'alcata, Hughrs, in Kew Bull. Misc. 14 (J921). 

S. arachnopiis, Pilg. in Engler^s Botan. Jahrb. xxxv. 70 (1904). 

S. variabilis, Hughes, in Kew Bull. Misc. 15 (3921). 

S. Drimimondii, Steud. Ryn. Glum. i. 128 (1855). 

S. incurva, Hughes, in Kew Bull. Misc. 10 (1920). 

S. platycliaeta, Hugliea, in 1. e. 16 (1920). 

S. scabra, Tundl. in Mitch. Trop. Austr. 31 (1848). 

S. pycnostachya, Beiith. FI. Au.st. vii. 568 (1878). 

8. hcmipogon, Boiith, 1. c. 569. 

R. uobilis, Pi1g. in Euglcr^s Botan. Jahrb. xxxv. 70 (1904). 

8. aemibarbata, R.Br. Prodr. 174 (1810). 

S. eremojihila, Render, in Viet. Nut. xvii. 154 (1901). 

S, liirsuta, Hughes, in Kew' Bull. Misc. 22 (1921). 

S. teniiiglurnis, Hughes, 1. c. 22. 

8. elatior, Hughes, 1. c. 24. 

S. puberula, Steud. Syn. Glum. i. 128 (1848). 

S. erinita, Gaud, in Freyc. Voy. Bot. 407 (1826). 

S. compressa, R.Br. Prodr. 174 (1810). 

S. Me Alpinei, Reader, in Viet. Nat. xv. 143 (1890). 

OBYZOPSIS, Mich. FI. Bor. Am. i. 51. t. 9 (1803). 
miliaoca, (Linn.) Ase.hers. ct Sehweiiif. (Reg. Medit.) 

39. ECJJINOPOaON , Bcanv. Agroat. 42 t. 9. f. 5 (1812). 

E. ovatiis, (Forst.) Beauv. Agrost. 42. t. 9. f. 5 (1812). 

PHLEUM, Linn. Syst. ed. I. (1735). 

*P. pratemsr, Linn. (Reg. bor. temp.) 

40. ALOPECUIWS, Linn. Syst. ed. i. (1735). 

A. geniculatus, Linn. Sp. PI. 60 (1753). 

41. 8P0E0E0LVS, R.Br. Prodr. FI. Nov. Holl. 109 (1810). 

S. virginicus, (Linn.) Kunth. Rev. Gram. i. 68 (1832). 

S. indieus, R.Br. Prodr. 170 (1810). 

S. pnlchelliis, R.Br. 1. c, 170. 

S. Lindleyi, (Steud.) Benth. FI. Austr. vii. 623 (1878), 

S. actinoeladus, F.v.M. Fragm. viii. 140 (1874), 

42. POLYPOGON, Desf. FI. Atlant. i., 66 (1798). 

P. monspeliensis, Desf. FI. Atlant. i. 66 (1798). 

P. fugax, Nees in Steud. Syn. Glum. i. 184 (1855). 

P. tenellus, R.Br. Prodr. 173 (1810). 

AGBOSTIS, Linn. Syst. ed. I. (1735), 

*A, alba, Linn. (Europ.) 

*A. vemsta, Trin. (Reg. Medit.) 

43. CALA^AGEOSTIS, Adans. Fam. ii. 31 (1763). 

C. aemula, Steud. Nom. ed. ii. i. 249 (1821). {Deyemcia Farateri, KtintliA 
0. quadriseta, (Labill.) Spreng. Syst. i. 253 (1825). (Deyevsia cyUndriea,, 

R.Br.) 
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44. DICUKLACIINK, Kndl. Prodr. FI. Norf. 20 (1838). 

D. crinita, (Lhin. f.) Hook. f. FI. New Zeal. i. 293 (1853). 

I), sciurea, (P.Br.) Hook, f, 1. c. 294. 

AMMOVH ILA ^ Host Oram, .\iist.r. iv. t. 41 (1809). 

*A. amiarm, (f/nin.) lank. (Knrop; Aithm*. bor.). 

45. BmOPOGOW P.Br. T’rodr. FI. Nov. TIoll. 170 (1810). 

H. setaceus, P.Rr. Prodr. 170 (1810). 

46. PENTAPOOOX, K.Br. Prodr. FI. Nov. Holl. 173 (1810). 

P. (luadrifidus, (Labill.) Raill. Hist, dcs pi. xii. 280 (1894). (P. Billardieri, 

Ti.Br.) 

LAGI PVS, Linn. Goii. ed. i. 353 (1737). 

*L. ovatua, Linn. (Europ.). 

47. ElilACnNE, R.Br. Prodr. FI. Nov. Holl. 183 (1810). 

E. sqnarrosa, K.Rr. Prodr. 183 (1810). 

E. paueiflora, W. V. Fitzg. in ,Iourn. lioy. Soc. W.A. iii. 115 (1918). 

E. glaue.a, B.Br. Prodr. 183 (1810). 

E. ciliata, R.Rr. 1. c. 184. 

E. aristid^a, F.v.M. Fragm. v. 205 (1866). 

E. fostiieacea, F.v.lM. 1. e. 205. 

E. ovata, Noes in Hook. Lond. Journ. Rot. ii. 416 (1843). 

E. meliueea, F.v.M. Fragni. v. 205 (1866). 

E. nana, Pilg. in Engler ’s Botan. dahrb. xxxv. 75 t^9()4). 

E. pallida, (F.v.M.) Benth. FI. Anstr. vii. 631 (1878). 

E. scleranthoidf's, F.v.M. Fragm. viii. 233 (1874). 

E. in '‘nil is, Pilgor, in Bugler 's Botan. dahrb. x.xxv. 75 (1904). 

E. olitiisa, R.Rr. Prodr. 184 (1810). 

AIPA, Linn. FI. Lapp. 27 (1737). 

*A. cdrftophyUciU Linn. (Europ. Oriens.). 

*A miuuta, Linn. (Europ. Oriens.). 

48. T>ES(Af AMPSTA, Beauv. Agrost. 91. t. 8 (1812). 

T). eaespitosa, (Linn.) Bcjauv. Agrost. 91. t. 8 (1812). 

A PEN A, Linn. Syst. od. i. (1735). 

*A. fatini, Linn. (Europ. Oriens. As. bor.). 

*A. barbala, Broiero. (Pt*g. Meditorr. As. Min, Arab.). 

TIOLCl Linn. Syst. ed. i. (1735). 

*n. Javafiifi, Linn. (Europ.). 

49. AM PU I BliOMVS, Noes in Hook. Lond. .rourn. ii. 420 (1843). 

A. neivor.iis, (R.Br.) Hook, f. FI. Tasm. ii. pi. tdxiii. (1860). 

50. DANTliONlA, T). 0. FI, Franc, iii. 32 (1805). 

B. biparlita, F.v.M. Fragni. i. 160 (1859). 

I), penic'illata, (Ijabill) F.v.M. Fragni. viii. 135 (1873). 

PENTASCLIISTJS, Stajif. in Dyer FI. Cap. vii. 480 (1899). 

*P. T/iunhrrfiii, (Kunth.) Stapf. (Afr, aust.). 

51. PAPPOPJ/OBUM, Hehrch. Gen. PI. ii. 787 (1791). 

P. iiigneans, R.Br. Prodr. 185 (1810). 

52. TBlBAPHrS, R.Br. Prodr. FI. Nov. Holl. 185 (1810). 

T. mollis, R.Br. Prodr. 185 (1810). 

T. puiigons, R.Br. 1. c. 185. 

T. hromoid ’s, F.v.M. Fragm. viii. 108 (1874). 

T. rigidissiina, Pilgcn* in Engler ’s Jahrb. xxxv. 72 (1904). 

T. danthonioides, F.v.M. Fragm. viii. 125 (1874). 

63. ELYTBOPHOBUS, Beauv. Agrost. 67 (1812). 

E. articulatus, Beauv. Agi-ost. 67 (1812). 

64. TBIODTA, R.Br. Prodr. FI. Nov. Holl. 182 (1810). 

T. Mitehelli, Benth. Fl. Anstr. vii. 606 (1878). 

T. piingcns, R.Br. Prodr. 182 (1810), 

T. Ciinninghamii, Benth. Fl. An.str. vii. GliO (1878). 

T. irritans, R.Br, Prodr. 182 (1810). 

T. procera, R.Br. 1. c. 182. 

T. microstachya, R.Br. 1. c. 182. 

55. DIPLACUNE, Beauv. Afirrost. 9 (1812). 

I), loliifonnis, (F.v.M.) Benth. Fl. Aiistr, vii. 618 (1878). 

D. fusea, (Linn.) Beauv. Agrost. 163 (1812). 

T). parviflora, (R.Br > Benth. Fl. Anstr. vii. 620 (1878). 



10 JOURNAL OP AGRICULTURE, W.A. [Mar., 1930. 


56. PHEAGMITE8, Trin. Fund. Agrost. 134 (1820). 

P. vulgaris, (Lam.) Bruce, List. Brit. PI. 81 (1908). (P. phragmites 

(Linn.) Karst) ; (P. communis^ Trin.) 

LAMAECTUA^ Moench. Meth. 201 (1794). 

*L. durea, (Linn.) Moench. (Reg. Mediterr.) 

CYNOSUKU8, Linn. Gen. ed. i. 13 (1737). 

*C. cchinatuSf Linn. (Reg. Mediterr.) 

KOELERlAy Pers. Syn. Glum. i. 97 (1805). 

*K. pMeoides, Pers. (Reg. Mediterr.) 

AVELLlNIAy Parlht. PI. Nov. 59 (1842). 

*A. Miehelii (Savi.) Parlht. (Italia.) 

TBISETUMy Pers. Syn. Glum. i. 97 (1805). 

*T pumilum, Kunth. (Af. austr.). 

BBlZAy Linn. Syst. ed. I. (1735). 

*B, maxima, Linn. (Reg. Mediterr.; Af. austr.) 

*B. minor, liinn. (Europ. Oriens; As. bor.) 

DACTYLT8, Linn. Gen. ed. IT. 29 (1742). 

♦B. glomerata, Linn. (Europ.; As. bor.) 

57. EBAGEOSriSy Beauv. Agrost. 70 (1812). 

E. tenella, (Linn.) Room ct Schultz. Syst. Veg. ii. 576 (1817). 

E. leptocarpa, Benth. FI. Austr. vii. 644 j(1878). 

E. pilosa, (Linn.) Beauv. Agrost. 7*1 (18^2). 

E. trichophylla, Benth. FI. Austr. vii. 644 (1878). 

E. diandra, Steud. Syiiops. PI. Glum. i. 279 (1855). 

E. Brownii, Noes in Stencl. Noinenel. Bot. i. 562 (1841). 

E. speciosa, Steud. in Syiiops. PI. Glum. i. 279 (1855). 

E. eriojjoda, Benth. FI. Austr. vii. 648 (1878). 

E. seti folia, Nees in Hook. Lond. .lourn. ii. 419 (1843). 

E. falcata. Gaud, in Freye. Voy. Bot. 408. t. 25 (1826). 

E. Bielsii, Pilger, in Englor’s Botan. Jahrb. xxxv. 76 (1904). 

58. ECTB08IA, R.Br. Prodr. FI. Nov. Holl. 185 (1810). 

E. Schiiltzii, Benth. FI. Austr. vii. 633 (1878). 

E. leporina, F.Br. Prodr. 186 (1810). 

8CJJI8MU8, Beauv. Agrost. 73. t. 15. f. 4 (1812). 

*8, calgoinus, (Linn.) Coss. ct Bur. (Reg. Mediterr; Afr. aus'. r.). 

59. POA, Linn. Gen. PI. 20 (1737). 

P. caespitosa, Forst. Proclr. 89 (1786). 

P. Maxwelli, Benth. FI. Austr. vii. 653 (1878). 

P. Drummondiana, Nees in Hook. Ijond. dourn. Bot. ii. 418 (1843). (P. 

nodosa, Nees.) 

♦P. bulbosa^ Linn. (Europ.) 

*P. annua, Linn. (Cosmop.) 

60. GLYCEEIA, R.Br. Prodr. FI. Nov. Holl. 179 (1810). 

G. fluitans, (Linn.) R.Br. Prodr. 179 (1810). 

G. stricta, Hook. fil. FI. Nov. Zeal. i. 304 (1855). 

G. ramigera, F.v.M. Fragin. viii. 131 (1874). 

G. australasica, Steud. Syn, Glum. i. 286 (1855). 

61. FE8TVCA, Linn. Syst. ed, i. (1735). 

F. scirpoidea, F.v.M. Pragm. viii. 129 (1874). {Schedonorus seirpoideus, 

Benth.) 

F. littoralis, Labill. Nov. Holl. PI. i. 22. t. 27 (1804). (8. littoralu, Beauv.) 

*F. elatior, Linn. (Europ.; As. bor.) 

*F. Myuros, Linn. (Europ.; Am. et As. bor.). 

♦P. hromoides, Linn. (Reg. temp.) 

*F. rigida, (Linn.) Kunth. (Europ. Austr.; Afr. bor.) 

62. BBOMV8, Linn. Syst. Nat. 8 (1735). 

maximus, Desf. (Europ.; Reg. Mediterr. et Caucas.) 

♦P. Madritensis, Linn. (Europ.; Afr. bor.; Oriens.) 

*B. unioloides, H.B. et K: (Am, calid.) 

B. arenarius, Labill. Nov. Holl. PI. i. 23. t. 28 (1804). 

*B. mollis, Linn. (Europ.; Afr. et As. bor.) 

BBACHYPOBIUM, Beauv. A<»rost. 100 (1812). 

*P. distachyum, Eoem et Schultz. (Reg. Mediterr.; Oriens.) 

83. CYNOVON, Rich, in Pers. Syn. Glum, i. 85 (1805). 

C. Bactylon, Rich, in Pers. Svn. Glum. i. 85 (1805). 

C. tenellus, R.Br. Prodr. 187 (1810). 

C. convergens, F.v.M. Fragm. viii. 718 (1874). 
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64. CIILOlilS^ Swartz. Nov. Gen. et Sp. Plant. 2f) (1788). 

C. pectiiiata, Benth. FI. Austr. vii. 012 (1878). 

C. divaricata, B.Br. Prodr. 18G (1810). 

C. acicularis, Lindl. in Mitch. Trop. Austr. 3,3 (1848). 

C. truncala, li.Br. Prodr. 180 (1810). 

C. barbata, Swartz. Nov. Gen. et Sp. PI. 2.0 (1788). 

C. seariosa, F.v.M. Fray.m. vi. 85 (1868). 

C. pallida, Hack, in Eii{?ler^a Botan. Jalirb. vi. 244 (1885). 

65. ASTJSIUBLAj (F.v.M.) Benth. Flora Australiensis, vii. 602 (1878). 

A. pectinata, (Lindl.) Benth. FI. Austr. vii. 602 (1878). 

A. elymoides, Bail et F.v.M. Tllustr. Queensland Grasses (1878). 

A. triticoides, (Lindl.) Bcntli. FI. Austr. vii. 602 (1878). 

66. DACTFLOCTBNWM, Willd. Enuin. Hort. Borol. 1029 (1809). 

D. australiense, Scribn. (D. aefiyptium^ (L.) Willd.) 

67. MLEUSINE, Oacrtn. Friict. i. 7 (1788). 

E. racemosa, Heyne, in Roth. Nov. Sp. PI. 80 (1817). (E. verticillata^ 

Roxb.) 

68. LEPTOCLOA, Beauv. A^rrost. 73. t. 15 (1812). 

L. diffitata, (R.Br.) Pomin, in Biblioth Bot. Ixxxv. 379 (1915). (L. mb' 

digit at a, Trin.) 

LOLWM, Linn. Syst. od. T. (1735). 

*L. iemulenium, Linn. (Europ. ; As. bor.). 

*L. perenne, Linn. (Europ.; As. temp.). 

*iy. rioidum, Gaud. (Europ.). 

69. LEPTUliUS, R.Br. Prodr. FI. Nov. TIoll. 207 (1810). 

L. c.ylindrieus, Trin. Fund. Agrost. 123 (1820). 

70. AGJiOPYPON, Gaertn. in Nov. Gomm. Petrop. xiv. T. 539 (1770), (Agro- 

pyrum, (Beauv).) 

A. rcabriim, (Labill.) Beauv. Agrost. 102 (1812). 

*A, rr.pcna, (Linn.) Beauv. (Rf>g. teinn. ). 

HOWDEVM^ (Tourn.) Linn. Syst. ed. I. (1735). 

*JJ. murinum, Linn. (Europ.; Afr. bor.; Orions.). 

*11. maritimnm, With. (Europ. Afr. bor.; Orions.). 

Cyperaceae. 

1. L1P0€ARP1J A, R.Br. in Tuckey's Narrative of an Exped. to Congo 459 

(1818). 

L. microcophala, (R.Br.) Kiinth. Eniim. ii. 268 (1837). 

2. CARPI! A ^ Banks ct Soland. in R.Br. Prodr. FI. Nov. Holl. 230 (1810). 

C. gracilipes, C. B. Clarke, in Engler^s Botan. Jahrb. .xxxv. 81 (1904). 

3. CYPERUS, (Mich.) Linn. Syst. ed. 1. (17,35). 

SvJbgenuft i. Pycreus. 

C. flavosccns, Linn. Sp. PI. 46 (17,53). {Pycreus flavescens, (Linn.) 
Neos.) 

C. polystachyus, Rottb. descr. et Incon. pl. 39 (1773). (P. polystaohyus 

(R.Br.) Beauv.) 

G. Hociistetteri, Noes, in Regensb. FI. 755 (1845). (P. albomarginatua, 

Nees.) 

Subgenus ii. JuvceUus. 

C. pygmaous, Rottb. doscr. et Icon. pl. 20 (1773). {Juncellus pygmaeus^ 
(Rottb.) Clarke.) 

0. laevigatus, IJnn. Mant. 179 (1771). (J. laevigatus, (Linn.) C. B 

Clarke.) 

Subgenus Hi. Eucyperus. 

C. trinervis, R.Br. Prodr. 213 (1810). 

C. tenellus, Linn. f. Suppl. 103 (1781). 

C. difformis, Linn. Amoen. Aead. iv. 302 (1759). 

C. Haspan, Linn. Sp. Pl. 45 (1753). 

C. leucocephalus, Retz. obscrv. v. 11 (1788). 

C. vaginatus, R.Br. Prodr. 213 (1810). 

C. Iria, Linn. Sp. Pl. 45 (1753). 

C. aristatiis, Rottb. Descr. et Ic. Pl. 23. t. 6. f. i. (1773) (G. squarrosuSf 

Benth.) 

C. distans, Linn. til. Suppl 103 (1781). 

C. subulatus, R.Br. Prodr. 217 (1810). 

C. sporobolus, R.Br. 1. c. 215. 

C. stenostachyus, Benth. FI, Austr. vii. 280 (1878). 

C. rotundus, Linn. Sp. Pl. 45 (17,53). 
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Suhgenus iv. Mariscm. 

C. pennatus, Lam. Illiistr. Gen. i. 144 (1799). (Marisctos dlhescens, 
Gaud.) 

C. conicus, (R.Br.) Boeekl. in Sehlceht. Linnaea. xxxviii. 371 (1874). 
(M. cornicuH, R.Br.) 

C. alterniflorus, R.Br. Proclr. 21f) (1810). {M. alterniflorus, C. B. Clarke.) 

C. Incidiis, R.Br. 1. e. 218. {M. hicidus, O. B. Clarke.) 

C. Cnnninghamii, (G. B. Clarke) Gardner, »i. coml). (if. Cvnnmghamiif 
C. B. Clarke.) 

C. fiilvus, R.Br. Prodr. 215 (1810). fulvtuf, C. B. Clarke.) 

C. Holoselioenus, R.Br. Prodr. 21.5 (1810). (M. Holoschoruufs, C!. B. 

Clarke.) 

C. carinatiis, R.Br. 1. c. 21 ll. (M. carivatus, B. Clarke.) 

4. FUIBENA, Rottb. Descr. et Icon. 70 (1773). 

P. gloiiierala, Lam. Illiistr. Gen. i. 1.50 (1791). 

F. umbellata, Rottb. Descr. et Icon. Pi. 70. t. 19. f. 3 (1773). 

5. SCIliPUS^ Linn. Syst. rd. 1. (173.5). 

S. fluitans, Linn. Sp PI. 48 (17531. 

S. eernuus, Valil. Ennm. ii. 245 (1800). (S. riparkts, Benth.) 

S. Isdellensia, W. V. Fitzg. in .Toiirn. Roy. Soc. W.A. iii. 123 (1118). 

S. antareticuB, Linn. Mant. ii. 181 (1771).' (S. nartilagineiis, Poir.) 

S. arenariua, Benth. FI. Austr. vii. .325 (1878). 

S. nuilticaulis, (F.v.M.) C. B. ('larke, Kew Bull. Misc. Add. sor. vii. 25 
(1908). 

S. setaceus, Linn. Bp. PI. 49 (1753). 

S. nodosus, Rottb. descr. et Icon. PL 52. t. 8 (1773). 

S. supinus, Linn. Sj). PI. 49 (17.53). 

S. ereetus, Poir. Encyd. vi. 761. 

S. artieidatuR, Linn. Bp. PI, 47 (1753). 

S. nmeronatus, Linn. 1. e. 50. 

S. ainericanus, Pers. Syn. PI. i. 08 (1805). 

S. lacustris, Linn. Sp. PI. 51 (1753). 

S. maritimus, Idnn. 1. c. 51. 

S. littoralis, Bchrad. FI. Germ. i. 142 (1800). 

S. Kocliii, Maiden et Botclie, in Proe. Linn. Soc. N.S.W. xxxiii. 318 (1908). 

6. CBOSSLANDIA, W. V. Fitzgerald, in Journ. Roy. Soc. W.A. iii. 122 (1918). 
C. sotifolia, W. V. Fitzg. in Joiirn. Roy. Soc. W.A. iii. 122 (1918). 

7. ELEOCHARJS, R.Br. Prodr. FI. Nov. Holl. 224 (1810). 

E. eoinpacta, R.Br. Prodr. 224 (1810). 

E. atropurpurea, Kunth. Enum. ii. 151 (1837). 

E. Dietrichiana, (Boeckel) C. B. Clarke, Kew Bull. Add. ser.’viii. 105 (1908). 
E. gracilis, R.Br. Prodr. 224 (1810). 

E. acuta, R. Br. Prodr. 224 (1810). 

8. FIMBRISTYLJS, Vahl Enum. ii. 285 (1806). 

F. tetragona, R.Br. Prodr. 226 (ISIO). 

F. pilifera, W. V. Fitzg. in Journ. Roy. Soc. W.A. iii. 118 (1918). 

F. pterygosperma, R.Br. Prodr. 226 (1810). 

F. pauciOora, R.Br. 1. c.. 225. 

F. semilevis, (F.v.kl.) C. B. Clarke. Kew. Bull. Misc. Add ser. viii. 24 
(1908). 

F. cardioearpa, F.v.M. Fragin. i. 194 (1S59). 

F. denudata, R.Br, Prodr. 227 (1810). 

F. caespitosa, R.Br. 1. c. 228. 

F. diphylla Vahl. Enum. ii. 289 (1806). 

F. aestivalis, Vahl. 1. c. ii. 289. 

F. ferruginea, Vahl. 1. c. ii. 291. 

F. subaristata, Benth. FL Austr. vii. 314 (1878). 

F. solidifolia, F.v.M. Fragm. i. 198 (1859). 

F. miliacea, Vahl. Enum. ii. 287 (1806). 

P. quinquangujaris, Kunth. Enum. ii. 229 (1837). 

F. rara, R.Br. Prodr. 227 (1810). 

F. ca^pitata, R.Br. 1. c. 228. 

P. Schultzii, Boeekl. in Linnaea xxxviii. 391 (1874). 

P. dligocephala, W. V. Fitzg. in Journ. Roy. Soc. W.A. iii. 121 (1918). 
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F. barhata, (iiottb.) Benth. FI. Auatr. vii. 321 (1878). 

F. capillaris, (Linn.) A. Gray Man. of Bot. JSI.U.W. ed. 5. 567 (.1867), 

F. arthrostyloides, W. V. Fitzg. in Journ. Roy. Soc. W.A. iii. 121 (1918). 
9, SCEOEA US, Idnn. Corroll. Gen. 2 (1737). 

S. cruentus, (Ncea) Bonih. FI. Austr. vii. 357 (1878). 

8. Beiithanii, F.v.M. Syat. Cons. Austr. pi. 327 ( 1882). (S. compressiiSf 

Benth.) 

8. lanatus, La bill. Nov. Holl. I’l. 8p. i. 39, t. 20 (1806). 

8. flavus, (Neos) Boockl. in Linna.a xxxviii. 278 (3874). 

S. barbatus, Jloeckl. in 1. c. 277. 

8. curvifolius, (li.Br.) Benth. n. Austr. vii. 358 (1878). 

8. capitatus, (Noes) I'\v.M. Fragin. ix. 58 (1875). {S. su{?bu>lbo,>int!, Benth.) 
S. aphyllus, Booekl. in Linnaoa xxxviij. 279 (3874). 

8. sosquisiueuliis, C. B. (Jarke Jvew Bull, Miso. Add. Sor. viii. 43 (3908). 

8. Brummondii, (8tcud.) Benth. FI. Austr. vii. 359 (1S7S). (8'. micro- 

stachyus, Nees). 

8. nitons, (R.Llr.) J^ir. Knoyed. 8uppi. li. 253 (1831). 

S. cygneus, N(‘os in Lohm. 1*1. I'reiss. ii. 81 (1846). 

8. unispioulatus, (3^\v.M.) Benth. FI. Austr. vii. 365 (1878). 

8. brevieulmis, Benth. FI. Austr. vii. 364 (3878). 

8. ploiostoinoTieus, F.v.M. Fragni. ix. 52 (3875). 

8. traoliyearims, F.v.M. 1. c. 33. 

8. nanus, (No«‘s) Benth. FI. Austr. vii. 364 (1878). 

8. Rodwayaiuis, W. V. Fitzg. in I’roo. Linn. 8oe. N.8.W. xxvii. 243 (1903). 
8. niimituliis, F.v.M. Fragni. ix. 32 (1875). 

S. ol)t usifolius, (Nees) Boeekel, in l.innaea xxxviii. 281 (1874). 

8. granmiatophylliis, F.v.M. Fragni. ix. 31 (3875) 

S. asperocarjnis, F.v.M. 1. c. 29. 

8. graMdilloni!-, (Nees) F.v.'M. 1. o. 30. 

8. oiilostaohyiis, (R.Rr.) Poir. F.ncvo. .Meth. Biippl. ii. 251 (1811), 

8. efoliutus, F.v.M. Fvagm. ix. 32 (1875). 

8. niiiltigluniis, Henth. FI. Austr. vii. 368 (1878). 

8. aeuniiuatus, R.Br. Vredv. 231 (1810). 

8. faloa-tus, ILBr. 1. e. 232. 

8. laevigatus, W. Y. Fit/g. in Pioo. I.inn. 8oc. N.8.W. x.xviii. Ill (1904). 
8, eaespititiiis, W. V. Fit/g. 1. e. 110. 

8. jiunetatiis, R.Br. l*ro(lr. 2.32 (1810). 

8. bifidus (Nees) Boeekl. in Liniu'ae xxxviii. 282 (1874). 

8. la.'cus, \\^ V, Fit/g. in r*roc. IJnn. 8oc. N.S. Wales xwiii. Ill (1904). 
8. Janiiaonianiis, W. V. Fitzg. 1. c. xxvii. 245 (1903). 

8. brevifolius, R.Br. Prodr. 2.31 (JSIO). 

8. pedieellatus, (R.Br.) Beuith. FI. Austr. vii. 369 (1878). 

8. faseicularis, Nees in Ann. Nat. Hist. sor. i. vi. 48 (1842). 

8. inclutus, (F.v.M.) Benth. FI. .Austr. vii. 372 (1878). 

8. odoiitoearpus, F.v.M. Fragni. ix. .‘52 (1875). 

8. sculptua, (Neos) Boeekl. in linnaci. xxyviii. 286 (1871). 

8. huinilis, Benth. Fl. Austr. vii. 374 (1878). 

8. axillaris, (R.Br.) Poir. Fneyol. Snppl. ii. 251 (1811). 

8. natans, (F.v.M.) Benth. Fl. Austra. vii. 375 (1878). 

10 . GYjMNOSCTWENVS. Neos in Ann. Hist. 8or i. vi. 47 (1841). 

G. aneeps, (R.Br.) C. B. Clarke, Kew Bull. Add. 8er. viii. 92 (1908). 

11. MESOMELAENA, Nees in Lehni. PI. Preisa. ii. 88 (1846). 

M. stygia, (R.Br.) Nees in Lchm. PI. Preiss. ii. 89 (1846). 

M. Preissii, Ne-es in 1. e, 88, 

M. uncinata (Nees) C. B. Clarke in Kew Bull. Add. aer. viii. 48 (1908). 
M. tetragona, (R.Br.) F.v.M. Fragm. ix. 36 (1875). 

12. LEPIVOSPEEMA, Labill. Nov. Holl. PI. i. 14 (1804). 

L. gladiatum, Labill. Nov. Holl. Pi. i. 15. t. 32 (1804). 

L. eifusum, Benth. Fl. Austr. vii. 387 (1878). 

L. rupestre, Benth. 1. e. .**88. 

h. tetra quel rum, Nees in T ehra. PI. Pronss. ii. 90 (1846 ). 

L. longitudinale, Labill. Nov. Holl. PI. i. 16. t. 33 (1804)'. 

L. exaltatum, R.Br. Prodr. 234 (3810). 

L. angustatum, R.Br. 1. e. 235. 

P. resinosum (Nees) Benth. Fl. Austr. vii. .392 (1878). 
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L. Tiscidum, B.Br. Prodr. 234 (1810). 

• L. UrummoJidii, Benth. FI. Austr. vii. 391 (1878). 

L. tuberculatum, Nees in Lehm. PI. Preiss. ii. 90 (1846). 

L, Bruno 4 ianum, Nees. 1. c. 92. 

L. eostaic, Nees. 1. c. 92. 

ii. aphyllum, K.Br. I'^rodr. 235 (1810). 

L. Bentliamianum, C. B. Clarke, Kew Bull. Add. ser. viii. 91 (1908). 

L. pubisquameum, Steud. Syn. Glum. ii. 158 (1865). 

L. scabrum, Nees in Lehm. PI. Preiss. ii. 92 (1846). 

L. gracile, R.Br. Prodr. 235 (1830). 

L. tenue, Benth. FI. Austr. vii. 397 (1878). 

L. leptostachyum, Benth. 1. e. 397. 

L. leptophyllum, Benth. 1. c. 398. 

L. striatum, R.Br. Prodr. 235 (1810). 

L. Exsul. C. B. Clarke, Kew Bull. Add. ser. viii. 47 (1908). 

L. carphoides, (F.v.M.) Benth. FI. Austr. vii. 400 (1878). 

13. THICOSTV LAJilA, Nees in Lehm. Piigill. viii. 50 (1844). 

T. compressa, Nees in Tjehm. PI. Preiss. ii. 83 (1846). 

T. Neesii, J..ehm. in 1. c. 83. 

14. MEEDJA, F.v.M, Fragm. i. 240. t. 10 (1859). 

R. spiithaeea, F.v.M. Fragm. i. 240* t. 10 (1859). 

15. CLADIUM, P. Br. Hist. Jamaic. 114 (1756). 

C. Drummondii, C. B. Clarke, Kew Bull. Add. ser. viii. 91 (1908). 

C. Proissii, (Nees) Benth. IH. Austr. vii. 405 (1878). 

C. laxum, (Nees) Benth. 1. c. 405. 

C. riparium, (Nees) Benth. 1. c. 405. 

C. schoenoidcs, R.Br. Prodr. 237 (1810). 

C. arthrophyllum, (Nees) F.v.M. Fragm. ix. 14 (1875). 

C. glomeratum, R.Br. Prodr. 237 (1810). 

C. elynanthoides, F.v.M. Fragm. ix. 31 (1875). 

C. vaginale, Benth. FI. Austr. vii. 408 (1878). 

0. junceum, R.Br. Prodr. 237 (1810). 

16. BHYNCnOSPOBA, Vahl. Knum. ii. 229 (1806). 

R. afSnis, W. V. Fitzg. in Journ. Roy. Soc. W.A. iii. 124 (1918). 

R. tenuifolia, Benth. FI. Austr. vii. 350 (1878). 

17. CTATHOCHAjRTE, Nees in lehm. PI. Preiss. ii. 86 (1846). 

C. clandestina, (R.Br.) Benth. FI. Austr. vii. 351 (1878). 

0. australis, (Steud.) Gardner n. comb. 

C. teretifolia, W. V. Fitzg. in Proe. Linn. Soe. N.S.W. xxviii. 109 (1904), 

18. TETBABIA, P. Beauv. in Mem Inst. Fr. (Acad Se. Par) 1812 ii. 54 (1816.) 
T. australiensis, C. B. Clarke, in Engler's Botan. Jahrb. xxxv. 80 (1904). 

19. TETBABTOPSTE, C. B. Clarke, Kew Bull. Add. ser. viii. 45 (1908). 

T. octandra, (Nees) C. B. Clarke in Engler^s Botan. Jahrb. xxxv. 81 (1904). 

20. GAHNIA^ R et G Forst. Char. Gen. 51 (1776). 

G. trifida, Labill. Nov. Holl. PI. i. 89. t. 116 (1804). 

G. polyphylla, Benth. FI. Austr. vii. 415 (1878). 

G. deusta, (R.Br.) Benth. 1. c. 416. 

G. aristata, (F.v.M.) Benth. 1. c. 416. 

G. lanigera, (B.Br.) Benth. 1. c. 415. 

21. CAU8TI8, R.Br. Prodr. FI. Nov. Holl. 239 (1810). 

C. pentandra, R.Br. Prodr. 240 (1810). 

C. dioica, R. Br. 1. c. 239. 

C. squamellata, C. B. Clarke, Kew Bull. Add. Ser. viii. 48 (1908). 

22. EVANDBA, R.Br. Prodr. FI. Nov. Holl. 239 (1810). 

E. aristata, R.Br. Prodr. 239 (1810). 

E. pauci'ora, R.Br. 1. c. 239, 

23. CHBT8ITHBIX, Linn. Mant. ii. 165 (1771). 

C. dimer ostigma, C. B. Clarke, in Engler^s Botan. Jahrb. xxxv. 82 (1004). 

24. CHOBISANDBA^ R.Br. Prodr. FI.. Nov. Holl. 221 (1810). 

0. enodis, Nees in Lehm. PL Preiss. ii, 73 (1846). 

C. multiartieulata, Nees in Ann. Nat. Hist. ser. i. iv. 48. 

, 0, cymbaria, R.Br. Prodr. 221 (1810). 
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26. CABEX, Linn. Syst. ed. I. (1735). 

C. inversa, RBr. ‘Prodr. 242 (1810). 

C. appressa, R.Br. Prodr. 242 (1810). 

C. tereticaiilis, P.v.M. Fragm. viii. 256 (1874). 

C. Preissii, Noes in Lehm. PI. Preiss. ii. 94 (1846). 

C. pseud ocypcruB, Linn. Sp. PI. 978 (1753). 

SCH0ENU8 Andrcwsii, W. V. Pitzg. This species, if a valid Schoenus, 
is not siiiTiciently described to place it in the sequential list given 
for that genus. 


PEINCIPES. 

Palmae. 

1. LIVISTONA, R.Br. Prodr. FI. Nov. Holl. 267 (1810). 

L. Alfredi, F.v.M. in Viet. Nat. ix. 112 (1892). 

L. Eastoni, Gardner, in Bull. For. Dcp. xxxii. 36 (1923). 

L. inermis, R.Br. Prodr. 268 (1810). 

SPATHIPLORAE. 

Araceae. 

1. COLOCASIA, Schott, Melctem. i. 18 (1832). 

C. antiquorum, Schott, Meletein. hot. 18 (1832). 

ZANTET)ESaniA,S]primfr. Syst. iii. 765. (1826). (Bichardia, Kunth.) 
*E, aeihiopica^ Spreng. 1, c. (Afr. austr). (R. africana.) 

*B. africana, Kunth. (Afr. austr.) 

2. TYPIiOXIUM, Schott, in Wienen Zeitschr. iii. 72 (1829). 

T. angustilobium, P.v.M. Fragm. x. 66 (1876). 

Leznnaceae. 

1. LEMNA^ Lhm. Syst. ed. I. (1735). 

L, trisulc.a, Liuu.* Sp. PI. 970 (1753). 

L. minor, l^inn. 1. c. 970. 

L. gibba, Linn. 1. c. 970. 

L. disperma, Hegelm. in Engler’s Botan. .lahrb. xxi. 290 (1895). 

FARINOSAE. 

Flagellariaceae. 

1, FLAGELLABIA, Linn. A moon. Acad. 396 (1747). 

F. indica, Linn. Sp. PI. 333 (17.53). 

Bestionaceae. 

1. LYGINIA, R.Br, Prodr. FI. Nov. Holl. 248 (1810). 

L. tenax, (Labill) Gardner n. comb. (L. barbata, R.Br.) 

2. ECDEWCA)LEA, F.v.M. Fragm. Phyt. Austr. viii. 236 (1874). 

E. monostachya, F.v.M. Fragm. viii. 236 (1874). 

3. ANABTHBJA, R.Br. Prodr. FI. Nov. Holl. 248 (1810). 

A. scabra, R.Br. Prodr. 249 (1810). 

A. laevis, R.Br. 1. c. 249. 

A. gracilis, R.Br. 1. c. 249. 

A. prolifera, R.Br. 1, c. 249. 

A. polyphylla, Nees in Lefim. PI. Preiss. ii. 63 (1846). 

4. LEPYBOBIA, R.Br. Prodr. FI. Nov. Holl. 247 (1810). 

L, hermaphrodita, R.Br. Prodr. 248 (1810). 

L, monoiea, F.v.M. Fragm. viii. 76 (1873). 

Jj, Muirii, F.v.M. 1. c. 78. 

L, heleocharoides, Gilg. in Engler's Botan. Jahrb. xxxv. 87 (1904). 

L. stricta, R.Br. Prodr. 248 (1810). 

L, macra, Nees in Lelim. PI. Preiss. ii. 60 (1846). 

L. Drummondiana, Steud. Syn. Glum. ii. 248 (1855), 

L. glauca, (Nees) P.v.M. Fragm. viii. 77 (1873). 

L. anaectocolea, P.v.M. Fragm. viii. 78 (1873). 
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5. RESTIO, Linn. Syat. Nat. <id. 12. ii. 735 (1767). 

K. inegalotheea, F.v.M. Fragm. viii. 99 (1873). 

R, applanatus, Spreiig. Syst. i. 185 (1825). 

R. confertospicatus, Steiid. Syn. Glum. ii. 256 (1855). 

R. sphacelatus, R.Br. Prodr. 246 (1830). 

R. deformis, R.Br. 1. e. 245. 

R. stenostachyus, W. V. Fitzg. in Proc. Linii. Soc. N.S.W. xxviii. 108 
(1904). 

R. crispatus, R.Br, Prodr. 246 (1810). 

R. nitons, Noes in Lohrn. PI. Proiss. ii. 59 (1846). 

R. graeilior, (F.v.M.) Bontli. FI. Austr. vii. 226 (1878). 

R. chauiiocoleus, F.v.M. Fragm. viii. 64 (1873). 

R. laxus, R. Br. Prodr. 245 (1810). 

R. ornatua, Stcud. Syn. Glum. ii. 256 (1855). 

R. leupoblophara, Giig, in Englor^a Botan. Jahrb. xxxv. 88 (1904). 

R. loptocarpoides, Benth. FI. Austr. vii. 229 (1878). 

R. amblycoleiis, F.v.M. Fragm. viii. 65 (1873). 

R. Diolsii, Gilg, in Englor’s Botan. Jahrb. xxxv. 88 (1904). 

R. tromnlus, R.Br. Prodr. 245 (1810). 

6. DIELSIA, Gilg, in Kngler’s Botan. Jahrb. xxxv. 88 (1904). 

D. eygnoriim, Gilg, in Engler’s Botan. Jahrb. xxxv. 88 (1904). 

7. nOPfCINSIA, W. V. Fitzg. in dourn. W.A. Nat. Hist. Soo. i. 33 (1904). 

H. ealovagiuata, (Gilg.) Pilgor in Engler’s Pflanzenfam. Nachtrage iii. 

zu, ii. 4. 35 (1908). (//. scahrida, 'W. V. Fitzg.) 

8. LEPTOCAh'PVS, R.Br. Prodr. FI. Nov. Holl. 250 HSIO). 

L. aoariosus, R.Br. Prodr. 250 (1810). 

L. tenax, (Tmbill) R. Br. Prodr. 250 (1810). 

L. Brownii, Hook. f. FI. Tasin. ii. 73. t. 136 (1860). 

L. canus, Neea in Ann. Hist. sor. 1. vi. 50 (1843). 

L. eoangustatus, Noes in Lchm. PI. Preiss. ii. 65 (1846). 

L. humilis, Gilg. in Engler^s Botan. Jahrb. xxxv. S9 (.1904). 

L. aristatus, R.Br. Prodr. 250 (1810). 

L. crianthus, Benth. Fl. Austr. vii. 235 (1878). 

9. LOXOCAliYA, R.Br. Prodr. Fl. Nov. Holl. 249 (1810). 

L. rnyrioclada, Gilg, in Engler’s Botan. Jahrb. xxxv. 90 (1904). 

L. donsa (Nees) Benth. Fl. Austr. vii. 241 (1878). 

L. vestita, Benth. 1. e. 241. 

L. virgata, Benth. 1. c. 242. 

L. pubeseena, (R.Br.) Benth. 1. c. 242. 

L. faseieulata, (R.Br.) Benth. 1. c. 242. 

L. flexuosa, (R.Br.) Benth. 1. e. 243. 

L. cinerea, R.Br. Prodr. 249 (1810). 

10. HAEPEPTAy W. V. Fitzg. in Journ. W.A. Nat. Hist. Soc. i. 34 (1904). 

H. lateriflora, W. V. Fitzg. in Journ. W.A. Nat. Hist. Soc. i. 35 (1904). 

11. LEPIDOBOLVS, Ncea in Lehm. PJ. Preiss ii. 66 (1846). 

L. Preissianus, Nees in Lelim. PI. Preiss. ii. 66 (1846). 

L. chaetocephalus, F.v.M. Fragm. viii. 84 (1873). 

. L. deserti, Gilg in Engler^s Botan. Jahrb. xxxv. 91 (1904). 

12. CHAETANTHVS, R.Br. Proclr. Fl. Nov. Holl. 251 (1810). 

C. leptocarpoidcs, R.Br. Prodr. 251 (1810). 

13. ONYCHOSEPALUM, Steud. Syn. PI. Glum, ii. 249 (1855). 

O. laxiflorum, Steud. Syn. Glum. ii. 249 (1855). 

14. BYPOLAENAy B.Bp. Prodr, Fl. Nov. Holl. 251 (1310). 

H. rapiosissima, Gilg, in Engler’a Botan. Jahrb. xxxv. 89 (1904). 

H. fasciculata, W. V. Fitzg, in Proc. Linn. Soc. N.S.W. xxviii. 108 (1904). 
H. gracillima, (F.v.M.) Benth. Fl. Austr. vi. 239 (1878). 

H. exBulea, R.Br. Prodr. 251 (1810). 
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Centrolepidaceae. 

1. HYDATELLJ, Diels, in Lngler’s Botaii. .lalirb. xxxv. 93 (1904). 

H. australis Diels, in Eiij^ler’s Jahrb. xxxv. 93 (1904). 

H. lepto^yne, Diels, in 1. e. 93, 

2. TEITUrniA, Hook. fil. FI. Tasm, ii. 79. t. 137 (1800). 

H. submersa, Hook. fil. PI. Tasm. ii. 79. t. 138 (1800). (T. ocTulrntalis, 

Benth.) 

T. bibraeteata, »Sta,])f. 

T. mieraiitho.ra, Slapf. 

3. BBIZULA , Ileiron. in Bot. Zeit. xxx. 206 (1872). 

B. nutans, (Hook, f.) Gardner, ii. comb. 

B. gracilis, (Sond.) Hieroii. in Abb. Naturf. Ges. Halle xii. 92 (1873). 

(AphcUa gracilis, Sond.) 

B. Druiumoiidii, Tlieron. 1. e. 92. 

B. Muellori. Hieron. 1. e. 93. 

4. AFTLELJA, B.Br. Prodr. FI. Nov. Holl. 251 (1810). 

A. cyperoides, P.Br. Prodr. 252 (1810). 

5. CENTliOIACrrs, I.abill. Nov. Holl. PI. i. 7 a8(l4). 

C. humillima, (P.v.M.) Pejdli. PI. Austr. vii. 203. (1878). 

G. polygyria, (K'.Br.) Hieron. Gcntroyi. in Abh. Nat. Ges Hallo, xii. 06 (1873). 
C. alepyroides, (Noes) Hieron. I. c. 90. 

C. mutica, (Tl.Br.) Hieron. 1. c. 9(). 

C. glabra, (P.v.M.) Hic'roii. 1. c. Idi. 

C. aristata, (IJ.Hr. ) Room, et Seliultx. Svst. Veg. i. 44 (1817). 

0. basiflora, Ostf. Dot. Kgl Ib-inske Vidensk. Selskab. iii. 2. 13 (1921). 

C. incons])icua, W. V. Fitzg. in Proc. Linn. Soc. N.S.W. xxviii. 107 (1904). 
C. Drumrnondii, (Nees) Hieron. Ceutrop. in Abh. Nat. Ges Halle, xii. 98 
(1873). 

C. Banksii, (R.Br.) Room, et .Schultz. Syst. Veg. i. 44 (1817). 

C. pilosa, ITi(*ron, ('eiitrop. in Abh. Nj'i. Ges. Halle 102 (1873). 

C. strigosa, (R.Br.) Poem, et Schultz, Syst. Yeg. i. 43 (1817). 

C. exserta, (R.Br.) Roem. et Schultz. 1. c. 44. 

Xyridaceae. 

1 . XTB7S. Idnn. Gen. PI. ii. (1737). 

X. complanata, R.Br. Prodr. 250 (1810). 

X, pauciflora, Willd. Phvt. 2. t. 1 (1794). 

X. Ineera, R.Br. Prodr. 257 (1810). 

X. floxifolia, ll.Br. 1. c. 2'50. 

X. Umata., R.Br. 1. c. 257. 

X. laxiflora, F.v.M. Fragrn. viii. 203 (1874). 

X. gracillima, F.v.M. 1. c. 203. 

Eriocaulaceae. 

1. ERTOCAELON, Linn. Gen. PI. cd. 2. 35 (1742). 

E. sctaccum, Linn. Sp. 1*1. 87 (1753). 

E. quinquangulare, Linn, 1. c. 87. 

E. cinereum, R.Br. Prodr. 254 (1810). 

E. nigricans, R.Br. 1. c. 254. 

E. Jividum, F.v.M. Fragm. i. 92 (1858). 

Commeiinaceae. 

1. CYAN OTIS, D. Don. Prodr. FI. Nep. 45 (1825). 

C. axillaris, D. Don. Prodr. FI. Nep. 46 (1825). 

2. COMMETANA, (Plum.) Linn. >Syst. ed. I. (1735). 

C. ensifolia, R.Br. Prodr. 269 (1810). 

C. lanceolata, R.Br. 1. e. 209. 

8 . ANEILEMA, R.Br. Prodr. FI. Nov. Holl. 270 (1810). 

A. gramineum, R.Br. Prodr. 270 (1810). 

4. CARTONKMA, R.Br. Prodr. FI. Nov. Holl. 271 (1810). 

C. philydroides, F.v.M. Fragm. i. 62 (1858). 

C. spicatuin, R.Br. Prodr. 271 (1810). 

C. parvillorum, Haf'sk. Flora Rcgonsb. 30.5 (1869). 
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Pontederiaceae. 

1. MONOCHOSTA, Presl. Reliq. Haeiik. i. 127 (1827). 

M. cynea, F.v.M. Fragm. viii. 44 (1872). 

Philydraceae. 

1. PHILYDBDM, Banks in Gaertn. Fruct. i. 62 (1788). 

P. lanuginosum, Banks in Gaertn. Fruct. i. 62 (1788). 

2. PBITZELIA, F.v.M. Papuan Plants. 13 (1875). 

P. pygmaea, (R.Br.) F.v.M. Papuan Plants 13 (1875). 

Juncaceae. 

1. JUNCUS^ Linn. Gen. PI. od. i. 104 (1737). 

J. gracilis, R.Br. Proclr. 259 (1810). 

J. planifolius, R.Br. 1. c. 259. 

J. caespititius, E. Mey. in Ixdim. PL Preisa. ii. 47 (1846). 

J. bufonius, Linn. Sp. PI. 328 (1753). 

J. plebius, R.Br. Prodr. 259 (1810). (J, homalocauUs, F.v.M.) 

J, effusiis, Linn. Sp. PI. eel. i. 326 (1753). (J. communis, E. Mey.) 

J. pallidus, R.Br. Prodr. 258 (1810). 

J, radula, Buchenau Krit. Verzeiclmr aller' Juncac. 38 (1880). 

J. maritimus, Lam. Encyel. Meth. iii. 264 (1789). 

J. polyanthenius, Buelien, in Engler^s Botan. .Tahrb, xx. 261 (1895). 

J. holoschoenus, R.Br, Prodr. 259 (1810). 

2. LUZULA, D. C. FI. France, iii. 158 (1805)“. 

L. campostris, T). 0. FI. France, iii. 161 (180,5). 

Liliaceae. 

1. BUliCHAIWJA, R.Br, Prodr. FI. Nov. lloll. 272 (1810). 

B. umbellata, R.Br. Prodr. 273 (1810). 

B. multiflora, Lindl. Swan Riv. App. 58 (1839). 

2. WVPMBAEA, Thunb. Nov. Gen. i. 18. t. 1 (1781). (Angmllario, R.Br.p.p.) 
W. tubulosa, Bcnth. FI. Austr. vii. 28 (1878). 

W. pygmaea (Endl.) Bcmth. 1. c. 28. 

W. dioica, (R.Br.) F.v.M. Fragm. x. 119 (1877). 

3. IPHIGENIA, Kunth, Enum. PI. iv. 212 (1843). 

I. indica, Kunth. enum, PL iv. 213 (1843). 

ASPEODELUa, (Toum.) Linn. Syst. od. 1. (1735). 

*A. fistulosus, Linn. (Reg. Meditorr.j Oriens.) 

4. JWLBINE, Linn. Hort. Cliff. 122 (1737). 

B. semibarbata, (R.Br.) Haw. Rev. PL SuccuL 3.3 (1821). 

5. TEYSANOTUS, R.Br. Prodr. FI. Nov. Holl. 282 (1810). 

T. multiflorus, R.Br. Prodr, 285 (1810). 

T. triandrus, (Labill) R.Br. 1. c. 284. 

T. Bentianus, Ewart et J. White, in Proe. Roy. Soc. Viet. n. s. xxi. 546 
(1909). 

T. glaucus, Endl. in Lehm, PL Preiss. ii. 38 (1846). 

T. Brummondii, Baker in Journ. Linn. Soc. xv. 341 (1876). 

T. pauciflorus, R.Br, Prodr, 285 (1810). 

T. asper, Lindl. Swan Riv. App. 58 (1839). 

T. gageoides, Diels, in Engler's Botan. Jahrb. xxxv. 99 (1904). 

T. chinensis, Bonth. FL Hong kong. 37 (1861), (T, chrysmtherus, F.v.M.) 

T. isantherus, R.Br. Prodr. 283 (1810) 

T. tenellus, Endl. in Lehm. PL Preiss. ii. 37 (1846). 

T. scaber, Endl. in 1. c. 37. 

T. tuberosus, R,Br. Prodr. 282 (1810). 

T. thyrsoides. Baker, in J’ourn. Linn. Soc. xv. 336 (1876). 

T. Patersoni, RJBr. I^rodr. 284 (1810). 

T. dichotomus, (Labill) R.Br. 1. c. 284. 

T. arbuscula, Baker, in Journ. Linn. Soc. xv. 339 (1876). 

T. pneeps, Lindl. Swan Riv. App. 58 (1839). 

6. EICEOPOGOK, Kunth. Enum. PL iv. 622 (1843). 

D» strictus, (R.Br.) J. G. Baker in Journ. Linn. Soc. xv. 319 (1876). 

D. flmbriatus (R.Br.) Maebride in Contr. Gray Herb. in. s. Ivi. 2 ( 19181) 
(P. Sieherianus, Kuntli.) , 
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7. AKTEEOPOmiJM, E.Br. Prodr. PI. Nov. HoU. 276 QSIO). 

A. eapillipes, Eiidl. in I.ehm. PI. Prciss. ii. ?<4 (1846). 

A. Preissii, Emil, in 1. c. J15. 

8. CHAMAESCJU.A^ E.v.M. Fragni. vii. 68 (1870). 

C. corynibosa, (K.Br.) F.v.M. Fragm. vii. 68 (1870). 

C. s-piralis, (Endl.) F.v.^I. 1. c. 68. 

9. TniCOBTNE, .R.Br. Prodr. FI. Nov. Holl. 278 (1810). 

T. elatior, R.Rr. IVodr. 278 (1810). 

T. Iminilis, Kndl. in I.olim. PI. Preiss. ii. :i6 (1846). 

10. AGEOSTOCETNVM^ F.v.M. Fragm. Pliyt. Austr. ii. 95 (1860). 

A. scabrum (P.Br.) Bnill. in Pull. Sou. Linn. Par. ii. 1119 (1893). (A. 

slppanrii oidr.s-, F.v.M.) 

11. CABSIA, B.Br. Prodr. FI. Nov. Holl. 277 (1810). 

G. vittata, R.Br. Prodr. 277 (18I{»). 

C. parviflora, R.Br. 1. e. 277. 

O. rigidifolia, F.v.M. Fragm. x. 48 (1876). 

12. COB] N()TIJE('Aj F.v.M. Fragm. Phyt Aimlr. vii. 68 (1870). 

G. lateriflora, (R.Br.) F.v.M. Fragm. vii. 68 (1870). 

C. micrantha, (Lindl.) Macbride, Gonrr. Gruy. Herb. Jvi. 3 (1918). (G.. 

dichotoma, F.v.M.) 

C. acaiilhoelada, F.v.M. Fragm. vii. 68 (1870). 

13. ROlHiSONlOI.A , F.v.M. Fragm. Pliyt. Au.str. ii. 176 (1861). 

H. juneiformis, F.v.M. Fragm. ii. 176 (1861;. 

14. STYPAMJBA, R.Br. Prodr. FI. Nov. Holl. 278 (1810). 

S. imbricata, R.Br. J*rodr. 279 (1810). 

S. grandiflora, Lindl. Swan Riv. App. 57 (1839). 

15. DTANELLA, Lam. Encyel. Meth. ii. t. 250 (1786). 

D. revoluta, R.Br. Prodr. 280 (1810) 

D. eooruloa, Sims. Bot. Mag. t. 505 (1799). 

16. BABTL1NG1 A , F.v.M. Fragm. vii. 88 (1870). (Laxmannia, R.Br. non 

Forst.) 

B. grandiflora, (Lindl.) F.v.M. (Vns. Austr. PI. 118 (1882;. 

B, squarrosa, (Lindl.) F.v.M. 1. e. 118 

B. minor, (R.Br.l F.v.M. I. e. 118. 

B, ramosa, (Lindl.) F.v.M. Fragm. vii. 88 (1870). 

B. sessiliflora, (Pcno) F.v.M. in Proc. Roy. Soc. Tasm. 116 (1877). 

B. braeli.vpliylla, F.v.M. OVns. Anstr. P. 119 (1882). 

B. sessilis, (Lindl.) F.v.M 1. c. 119. 

17. SOWEBBAFjA. Smith, in Trans. Linn. Soc. v. 159 (1800). 

S. multieaulia, E. Pritzel, in Engler's .Tahrb. xxxv. 99 (1904). 

S. laxiflora, Lindl Bot. Reg. t. 10 (1841). 

18. STAWELLIA, F.v.M. Fragm. Ifliyt. Austr. vii. 85 (1870). 

S. dimorphantlia, F.v.M. Fragm, vii. 85 (1870). 

S. gymnocepliala, Diels, in Engkr^s .Tahrb. xxxv. 100 (1904). 

19. BOBTA, LabilL Nov. Holl. PI. Sp. i. 81 t. 107 (1804). 

B. nitida, J.abill. Nov. Holl. PI. Sp. i. 81. t. 107 (1804). 

B .subulata Gardner Bull. For. Dep. xxxii. .38 (1923). 

20. JOHNSONIA, R.Br. Prodr. FI. Nov. Holl. 287 (1810). 

J. lupulina, R.Br. Prodr. 287 (1810). 

J. pubcscens, Iflndl. Swan. Riv. App. 57 (18.39). 

J. acaulis, Endl. in Lehm. PI. Preiss. ii. 41 (1846). 

*21, HENSMARTA, W. V. Fitzg. in Proc. Linn. Soc. N.S.W. xxviii. 105 (1903). 
H. turbinata, (Endl.) W. V. Fitzg in Proc. Tdnn. Soc. N.S.W. xxviii. 106 
(1903). 

22. ABNOCBINUM, Endl. in Lohm. PI. Preiss. ii. 41 (1846). 

A. Drummondii, Endl. in. Lehm. PI. Preiss. ii. 41 (1846). 

A. Preissii, I^ehm. in 1. c. 42. 

23. DA87P0G0N, R.Br, Prodr. FI. Nov. Holl. 263 (1810). 

I), bromeliaefolius, R.Br. Prodr. 263 (1810). 

P. Hookeri, Brumm. in Hook. Lond. Journ. Bot. ii. 168 (1843). 
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24. ACANTH0CAEPV8, Lehm. in Lehm. PI. Preiss. ii. 274 (1847). 

A. Preissii, Lehm. in Lehm. PI. Preiss. ii. 274 (1847). 

A. serra, (End!.) Ewart, Proc. Roy. Soe. Viet, xxviii. n. s. 220 (1916). 

A. fimbriata, (F.v.M.) Ewart, 1. c. 220. 

25. LOMANDEA, Labill. Nov. lloll. PI. Sp. i. 92 (1804). (Xerotes, K.Br.) 

L. rigida, Labill. Nov. lloll. PL Bp. i. 93. t. 120 (1804). 

L. Drummondii, (F.v.M.') Ewart, in Proc. Roy. Soc. Viet, xxviii. n. s. 219 
(1916). 

L. Sonderi, (F.v.M.) Ewart, 1. e. 219. 

L. odora, (Endl.) Ewart, 1. e. 219. 

L. multiflora, (R.Br.) J. Britt, in Bot. Cook’s Voy. 95 (1905). 

L. Ordii, (F.v.M.) Ewart in Proc. Roy. Soc. Viet, xxviii. n. s. 219 (1916). 
L. Endlieheri, (F.v.M.) Ewart, 1. c. 219. 

L. scricea, (Endl.) Ewart, 1. e. 219. 

L. purpurea, (Endl.) Ewart, 1. c. 219. 

L. Preissii, (Endl.) Ewart, 1. c. 219. 

L. effusa, (Lindl.) Ewart, 1. e. 219. 

L. micrantha, (Endl.) Ewart, 1. c. 219. 

L. caespitosa, (Benth.) E-wart, 1. e. 220. 

L. hermaplirodita, (C. Andrews) Gardner, n. comb. 

L. paiieiflora, (R.Br.) Ewart, in Proe. Roy* Soc. Viet, xxviii. n. s. 219 (1916). 
L. glanca, (R.Br.) Ewart, 1. e. 220.” 

L. rupostris, (Endl.) Ewart, 1. c. 220. 

L. collina, (R.Br.) Ewart, 1. c. 220. 

L. snaveolens, (Endl.) Ewart, 1. e. 220. 

L. spartea, (Endl.) Ewart, 1. e. 220. 

L. leiicocephala, (R.Br.) Ewart, 1. c. 220. 

L. hastilis, (R.Br.) Ewart, 1. c. 220. 

26. XANTHOEEHOEA, Smith, in Trans. Linn. Soe. iv. 219 (1798). 

X. jrracilis, Endl. in Lehm. PI. Preiss. ii. 39 (1847). 

X. reflexa, Herbert, in Journ. Roy. Soc. W.A. vi. pt. i. 33 (1920). 

X. brevistyla, Herbert, 1. c. vii. 82 (1921). 

X. Preissii, Endl. in Lehm. PI. Preiss. ii. 39 (1847). 

X. nana, Herbert, in Journ. Roy. Boe. W.A. vii. S3 (1921). 

27. KINGIA, R.Br, in Kiiig^s Narr. and Surv. Anstr. Coasts, ii. 529 (1827). 

K. australis, R.Br. in 1. c. ii. 535, t. c. (1827). 

28. BAXTEEJA, R.Br. in Hook. Lond. Journ. Bot ii. 492. t. 13-15 (1843). 

B. australis, R.Br. in Hook. Lond. Journ. Bot. ii. 492. t. 13-15 (1843). 

29. CALECTASIA, R.Br. Prodr. FI. Nov. HoU. 263 (1810). 

C. cyanea, R.Br. Prodr. 264 (1810). 

30. ASPAEAGVSy (Tourn.) Linn. Syst. ed. I. (1735). 

A. racemosus, Willd. Sp. PI. ii. 152 (1799). 

31. EHIFOGONUM, Forst. Char. Gen. 49. t. 2.5 (1776). 

R. album, R.Br. Prodr. 293 (1810). 


Haeraodoraceae. 

1. HABMODOEUM, Smith, in Trans. Linn. Soc. 213 (1798). 

H. sparsiflorum, F.v.M. Fragm. vii. 117 (1870). 

H. spicatum, R.Br. Prodr, 300 (1810). 

H. brevisepalum, Benth. FI. Austr. vi. 420 (1873). 

H. paniculatum, Lindl. Swan Riv. App. 44 (1839). 

H. laxum, R.Br. Prodr. 300 (1810). 

H. simplex, Lindl. Swan Riv. App. 44 (1839). 

H. siraulans, F.v.M. Fragm. vii, 117 (1870). 

H. longifolinm, W. V. Fitzg. in Journ. Roy. Soc. W.A. iii. 127 (1918). 
H. flaviflorum, W. V. Fitzg. in 1. c. 128. 

H. parviflorum, Benth. FI. Austr. vi. 423 (1873). 

2. PBL^BOCAEYA, R.Br. Prodr. FI. Nov. Holl. 301 (1810). 

P. ciliata, R.Br. Prodr. 301 (1810). 

P. |)iloaissima, (F.v.M.) Benth. FI. Austr. vi. 425 (1873). 

P. lilifolia, (F.V.M.) Benth. 1. c. 425. 
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Amaryllidaceae. 

1. Cllll^UM, Linn. tien. PI. 97 (1787). 

C. aBiatieiim, Sp. PI. 291i (1753). 

2. HYPO XI S, Linn. Syat. ed. x. 980 (1759). 

11. glabella., R.Br. Prodr. 289 (1810). 

H. occideritalis, Bonth. FI. Anstr. vi. 451 (1873). 

H. leptantha, Bonth. 1. e. 451. 

3. MACIiOPIDJ A, Brimim. o. Ilarv. in Hook. Kow Journ. vii. 57 (1855), 

M. fiiliginosa, (Hook) Druoo in Hop. Boi. Exoh. Cl. Brit. Isles, 1916, 034 

(1917). (M. futMmt, Druinm.) 

4. TRIBONAN TH Endl. Nov. Blirp. dee. i. 27 (1839). 

T. braehypetala, Lindi. Swan Riv. Apj). 44 (18:>9;. 

T. uniflora,, Lindi. 1. c. 44. 

T. australis, Endl. Nov. Stir]), dc^c. i. 27 (1839). 

T. varia bills, Lindi. Swan Riv. App. 44 (lcS39). 

T. longipetala, Lindi. 1. c. 44. 

5. BLANCOA, Lindi. Swan Riv. App. 45 (1839). 

B. canescens, Lindi. Swan Riv. App. 45 (1839). 

6. COXOSTYLIH^ R.Br. Prodr. Fl. Nov. lloll. 300 (1810). 

G. Aiidrostemma, F.v.M. Fragm. viii. 19 (1873). {A. jnnceum, Lindi. 1839.) 

C. Jicatiaiia, Eragrn. ix. 50 (1875). 

(J. filifolia, F.v.M. 1. c. viii. 18 (1873), 

C. spinuligera, (F.v.M.) Bonth. Fl. Austr. vi. 438 (1873). 

C. broineli()id(‘s, Endl. in Lehin. IM. T*reiss. ii. 18 (1846). 

C. ])hathyrantlia, Diels, in Engler’s Botan. Jahrb. xx.\v. Ill (1904). 

C. aonleat.'i, R.Br. Ib’odr. 300 (1810). 

C. luxiflora, Bi-iitli, Fl. Austr. vi. 439 (1873). 

C. eymosa, (F.v.M.) Benth. 1. e. 439. 

C. Harporiana, W. Y. Fitzg. in !boe. Linn. Soe. N.S.W. xxvUi. 106 (1904). 
C. serrnlata, R.Br. Prodr. 300 (1810). 

C. carioina, Lindi. Swan Riv. App. 45 (1839). 

C. gladiata,, Bonth. Fl. Austr. vi. 134 (1873). 

scorsiflora, F.v.M. Fragm. i. 158 (1859). 

C. toretiuseula, P\v.M. I. o. viii. 18 (1872). 

U. stylidioides, F.v.M. 1. o. 17. 

C. j)r()litora, Benth. Fl. Austr. vi. 4.’U) (1873). 

C. raeemosa, Benth. 1. e. 436. 

C. candioans, Endl. Nov..Stirp. dee. 20 (1839). 

C. donlbata, Lindi. Swan Riv. Ap]). 45 (1839). 

C. Proissii, Endl. in Lohiri. Pi. Proi.ss. ii. IS (1846). 

C. robusta, Biols. in Englor’s Botan. Jalirb. xxxv. 109 (1904). 

C. bracteata, Eiigl. in Lehni. Pi. Preiss. ii. 16 (1846). 

C. involuerata, Endl. 1. e. 23. 

0. juneea, Endl. Nov. Stirp. doe. 19 (1839). 

C. vaginata, Emil, in Ivohm PL I*reiss. ii. 23 (1846). 

C. petrophiloides, (F.v.M.) BcJith. FI. Anstr. vi. 431 (1873^. 

C. setosa, Lindi. Swan Riv. A}>p. 44 t. 6 (18’<9). 

C. auroa., Lindi. 1. c. 44. 

C. nielano})Ogon, Endl. in Lohin. PI. T^roiss. ii. 18 (1846). 

C. sotigera, R.Br. Prodr. 300 (1810). 

C. psylliiiin, Endl. in Lehin. T*l. l^reiss. ii. 1 (1846). 

C. Diolsii, W. V. Fitzg. in Journ. Muell. Bot. Soc. W.A. i. n. 11 82 (1903). 
C. villosa, Benth. FJ. Austr. vi. 433 (1873). 

C. Drummondii, Benth. 1. e. 433. 

C. breviseapa, R.Br. Prodr. 301 (1810). 

7 . ANTGOZANTITOS, I^bill. Yoy. i. 409, t. 22 (1798). 

A. rufa, LabilJ. Voy. i. 411. t. 22 (1798). 

A. pulclierrirna, Hook. Bot. Mag. t. 4180 (1845). 

A. flavida, Rodoute ct D.C. iJl. t. 176 (1807). 

A. Preissii, Endl. in Lehni. PI. Preiss. ii. 26 (1846). 

A. humilis, Lindi. Swan Riv. App. 46. t. 6b (1839). (A. BorrienH, Domin.) 

A. viridis, Endl. in Lehm. PI. Preiss. ii. 25 (1847). 

A, Manglesii, D. Don in Sweat Brit. Fl. Gard, ser, ii. t. 265 (1836). 

A. bicolor, Endl. in Lehm. PI. Preiss. ii. 26 (1847). {A. Gahrielaey Domin.) 
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Taccaceae. 

1, TACCA, Forst Char. Gen. 65 (1776). 

T. pinnatifida, 11. et G. Forst, Char. Gen. 65 (1776). 

Dloscoreaceae. 

1. mOSCOMEA, (Plum.) Linn. Gen. ed. i. 306 (L737). 

D. hastifolia, Endl. in Lehni. PI. Proiss. ii. 33 (1846). 

Iridaceae. 

MOMVLEA Maratti, Biss. Romiil. et Saturn. Romae. 13. t. 1 (1772). 

♦R. rosea f (Linn.) Eckl. (Afr. austr.) 

*R. parviflora, (Salisb.) J. Britten. (Europ. occ.) 

HOMEUIA, A^eiit. Bee. Gen. Nov. 5 (1808). 

*H. colUnay (Thunb.) Vent. (Afr. austr.). 

*JJ. miniataj Sweet. (Afr. austr.) 

1. PATEIiSONlA^ R.Br. in Bot. Mag. t. 1041 (1807). 

P. occidentalis, K.Br. Prodr. 304 (1810). 

P. umbrosa, Endl. in Lohm. PI. Preiss. ii. 31 (1840). 

P. xantiiina, F.v.M. Fragm. i. 214 (1859). 

P. limbata, Endl. in Lehm. PI. Preiss. ii. 429 (1846;. 

P. juncea, Lindl. Swan River App. 58 (1839). 

P. Maxwelli, (F.v.M.) Bonth. FI. Austr. vi. 405 (1873). 

P. pygmaea, Lindl. Swan Riv. App. 58 (IH.'^O). 

P. lanata, R.Br. Prodr. 303 (1810). 

P. rudis, Endl. in Lehm. PI. Preiss. ii. 29 (1846). 

P. macrantha, Benth. FI. Austr. vi. 407 (1873). 

P. Drummondii, (F.v.M.) Benth. 1. e. 407. 

P. inaoqualis, Benth. 1. c. 408. 

P. graminea, Benth. 1, c. 408. 

P. babianoides, Benth. 1. e. 408. 

2. OBTBJIOSANTIIVS, Sweet, FI. Austral, t. 11 (1827). 

0. multiflorus, Sweet, FI. Austr. t. 11 (1827), 

O. Muelleri, Benth. FI. Austr. vi. 411 (1873). 

O. laxus^ (Endl.) Benth. 1, c. 411. 

0. grammeus, (Endl.) Benth. 1. c. 411. 

O. polystaehyus, Benth. 1. e. 411. 

MICROSPERM AE. 

Bunnanniaceae. 

1. BUBMANNIA, Linn. Syst. Nat. 8 (1737). 

B. dieticha, Linn. Sp. PI. 287 (1753). 

Orchidaceae. 

II. Monandrae-Aerotonae. 
a. — Acrantbae-Convolutae. 

Thelymitreae. 

1. THELYMITRA, Forst. Char. Gen. 97 (1776), 

T. ixioides, Swartz, in K. Acad. Stockh. Handl. 228, t. 3 (1800). 

T. canalieulata, R.Br. Prodr. 314 (1810). 

T. crinita, Lindl. Swan Riv. App. 49 (1839). 

T, fasciculata, Fitzg. Austr. Ore, ii. t. 29 (1S88). 

T. aristatia, Lindl. Gen. et. sp. Oreh. 521 (1840). 

T. longifolia, Forst, Char. Gen. 98, t. 49 (1776). 

T. paueiflora, R.Br. Prodr. 314 (1810). 

T. mucida, Fitz. in Gard. Chron. ii. 497 (1882). 

T. villosa, Lindl. Swan Riv. App. 49, t. 8c (1839). 

T. tigrina, R.Br. Prodr. 315 (1810), 

T. stellata, Lindl. Swan Riv. App. 49 (1839). 

T. fuscb-lutea, R.Br. Prodr. 316 (1810). 

T. flexuosa, Endl. Nov. Stirp. Bee. 23 (1839). 

T. antenuifera, (lAndl.) Hook, f. FI. Tasm. ii. 4, t. 101a (1860). 

T. psammophila, C. Andrews, in Journ. W.A. Nat. Hist. Soe. ii. 57 (1906). 
T. carnea, R.Br. Prodr, 314 (1810). 

T. Macmiliani, F.v.M. Fragm. v. 93 (1865). 

' T. variogata, (Lindl.) Benth. PI. Austr. vi, 323 (1873). 
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2. EPIBLEMA, R.Br. Prodr. PI. Nov. Holl. Slf) (1810). 

E. grandiflorum B.Br. Prodr. 315 (1810). 

Diurideae. 

3. VIUEIS, Sm. in Trans. Tdnn. Soc. iv. 122 (1798). 

D. laevis Pitzg. in Card. CJiron. xvii. pt. i. 495 (1882). 

D. Piirdei, Diels, in Journ. Mucll. Bot. Soc. W.A. ii. 79 (1903). 

D. setacea, R.Br. Prodr. 316 (1810). 

D. emarginata, R.Br. 1. c. 316. 

D. longifolia, R.Br. 1. c. 316. 

D. pauciflora, R.Br. 1. c. 316. 

D. carinata, Lindl. Gen ot Sp. Orch. 510 (1840). 

4. MICEOTIS, R.Br. Prodr. PI. Nov. Holl. 320 (1810). 

M. porrifolia, li.Br. Prodr. 320 (1810). 

M. tnmciita, Rogers, in Trans. Rov. Soc. S. Austr. xliv. 326 (1920). 

M. parviflora, R.Br. Prodr. 321 (1810). 

M. media, R.Br. 1. c. 321. 

M. alba, R.Br. 1. c. 321. 

M. orbicularis, Rogers, in Trans. Roy. Soc. S. Austr. xxxi, 63 (1907). 

M. atrata, Lindl. Swan Riv. App. 54 (1839). 

M. pulehella, R.Br. Prodr. 321 (1810). 

M. gymnadenoidca, Diels, in Journ. Muell. Bot. Soc. ii. 79 (1903). 

5. GOAVBYELLA, Rogers, in Trans. Roy. Soc. South Australia, li. 294 (1927). 
G. gracilis, Rogers, in Trans. Roy. Soc. S.A. li. 294 (1927). 

6. PBASOPHYLLUM, R.Br. Prodr. PI. Nov. Holl. 317 (1810). 

P. australo R.Br. Prodr. 318 (1810). 

P. datum, R.Br. 1. e. 318. 

P. Muelleri, 0. Andrews, in Journ. Muell. Bot. Soc. W.A. Ser. 1. ix. 19 (1903). 
P. regium, Rogers, in Trans. Roy. Soc. S. .4ustr. xlii. 27 (1918). 

P. lanceolatum, Rogers, in 1. c. xliv. 325 (1920). 

P. ellipticum, Rogers, in 1. c. 325. 

P. fimbria, Reichb. fil. Beitr. 60 (1871). 

P. Ilians, Reichb. f. 1. c. 59. 

P. cyphocliilum, Benth. PI. Austr. vi. ‘*40 (1873). 

P. ovale, Lindl. Swan Riv. App. 54 (1839). 

P. macrostacliyum, R.Br. Prodr. 3l8 (1810). 

P. attonuatum, R. Pitzg. in Gard. Chron. xvii. i. 495 (1882). 

P. pluniaeforme, R. Pitzg. 1. c. 495. 

P. triangulare, R. Pitzg. 1. c. 495. 

P. parvifolium, Lindl. Swan Riv. App. 54 (1839). 

P. gibbosum, R.Br, Prodr. 318 (1810), 

P. cucullatum, Reichb. fil. Beitr. .59 (1871). 

Ptcrostylideae. 

7. CALEANA, R.Br. Prodr. PI. Nov. Holl. 329 (1810). 

C. nigrita, Lindl. Swan Riv. App. .54 (1839). 

8. SneULAEA, Lindl. Swan Riv. Append. 56 (1839). 

S. ciliata, Lindl. Swan Riv. App. 56 (1839). 

9 . BBAKAEA, Lindl. Bot. Reg. xxv. App. 55 (1834). 

D. elastica, Lindl. Swan Riv. App. 55 (1839). 

D, Pitzgeraldii, Sohltr. in Pedde, Repert. Spec. Nov. xvii. 81 (1921). 

D. glyptodon, Pitzg. in Gard. Chron. i. 494 (1882). 

D. Jeanensis, Rogers, in Trans. Roy. Soc. S.A. xliv. 322. t. 13 (1920). 

10. PTEJtOSTYTJS. R.Br. Prodr. PL Nov. Holl. 326 (1810). 

P. nana, R.Br. Prodr. 327 (1810). 

P. pyramidalis, Lindl. Swan Riv. App. 53 (1839). 

P. reflexa, R.Br. Prodr. 327 (1810). 

P. robusta, Rogers, in Trans. Roy. Soc. S. Austr. ii. 296 (1927). 

P. constricta, O. II. Sargent, in Journ. W.A. Nat. Hist. Soc. iv. 24 (1907). 
P. recUTva, Benth. PI. Austr. vi. 360 (1873). 

P. turfosa, Endl. in Lehm. PI. Preiss. ii. 5 (1846). 

P. rufa, R.Br. Prodr. 327 (1810). 

P. Sargenti. C. Andrews, in Journ. W.A. Nat. Hist. Soc. ii. 57 (1905), 

P. vittata, Lindl. Swan Riv. App. 53 (1839). 
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Caladenleae. 

11. ACIANTHU8, R.Br. Prodr. FI. Nov. Uoll. ”21 (1810). 

A. exsertua, ll.Br. Prodr. 321 (1810) — A apecit's stated to occur in Western 
Australia, hut no authentic record seen by me. 

12. CYBTOSTYLIS, R.Br. Prodr. FI. Nov. Holl. 322 (1810). 

C. reniformis, li.Br. Prodr. 322 (1810). 

13. CALOCHILU8, K.Br. Prodr. FI. Nov. Uoll. 320 (1810). 

C. Robertsoni, Beiith. FI Austr. vi. 315 (1873). 

14. EBIOCHILUS, R.Br. Prodr. FI. Nov. Holl. 323 (1810). 

E. scaber Liadl. Swan Riv. App. 53 (1839). 

E. tenuis, Lindl. 1. c. 53. 

E. dilatatus, Lindl. 1. c. 53. 

E. inultiflorus Lindl. 1. e. 53. 

15. LYPEBAETJfUS, R.Br. Prodr. FI. Nov. Holl. 325 (1810). 

L. nigricans R.Br. Prodr. 325 (1810). 

L. serratus, Lindl. Gen. et Sp. Orch. 393 (1840). 

L. Forrestii, F.v.M. in Wing’.s 8. Sc. Rec. ii. 55 (1882). 

16. LEPT0CEBA8, Lindl. Swan Riv. App. 58 (1839). 

L. finibriata, Lindl. Swan Riv. App. 53 (1839). 

17. CALADENIA, R.Br. Prodr, M. Nov. Hofl. 323 (1810). 

G. Menziesii, R.Br. Prodr. 325 (1810). 

C. Bryceana, Rogers, in Trans. Roy. Soc. S. Austr. xxxviii. 359. t. 18 (1914), 
C. discoidea, Lindl. Swan Riv. Ajjp. 52 (1839). 

C. Cairnsiana, F.v.M. Fragm. vii. 31 (1869). 

C, multiclavia, Rcichb. 61. Beitr. 64 (1871). 

0. reticulata, R. Fitzg. Austr. Orch. II. ix. 2 (1883). 

C. filanicntosa, R.Br. Prodr. 324 (1810). 

0. Uorrienii, Pomin, in vrourn. Linn. Soc.. xli. 251 (1913). 

0. tentaculata, Tate, in Trans. Roy. Soc. S. Austr. xii. 130 (1889). 

0. Patersoni, R.Br. Prodr. FI. Nov. Holl. 324 (1810) v. Longicauda, (Lindl.) 
Rogers. 

0. pectinata, Rogers, in Trans. Roy. Soc. S. Austr. xliv. 352 (1920). 

C. lobata, R. Fitzg. in Gard. Ghron. xvii. i. 461 (1882). 

C. dilatata, R.Br. Prodr. 325 (1810). 

C. radialis, Rogers, in Trans. Roy. Soc. S. Austr. li. 296 (1927). 

C. clavigera, A. Gunn, ex Tniidl. Gen et Sp. Orch. 422 (1840). 

C. plicata, R. Fitzg. in Gard. Gliron. vii. i. 461 (1882)“ 

C. cristata, Rogers, in Trans. Roy. Soc. S. Austr. xlvii. 337 (1923). 

C. macrostylis, Fitzg. in Gard. Ghron. xvii. i. 462 (1882). 

G. Drummondii, Benth. Fl. Austr. vi. 383 0873). 

G. triangularis, Rogers, in Trans. Roy. Soc. S. Austr. li. 10 (1927). 

C. hirta, Idndl. Swan Riv, App. 52 (1839). 

G. lavandulacea, Rogers, in Trans. Roy. Soc. S. Austr. li. 11 (1927). 

C. Roei, Benth. Fl. Austr. vi. 383 (1873). 

G. Doutchae, O. H. Sargent, in Journ. Bot. lix. 175 (1921). 

C. Barbarossae, R-eichb. fil. Beitr. 64 (1871). 

G. flava, R.Br. Prodr. 324 (1810). 

C. mniculata, R. Fitzg. in Gard. Ghron. xvii. T. 461 (1882). 

C. Piirdieana, C. Andrews, in Journ. Proc. Muell. Bot. Soc. i. 39 (1902). 

G. unita, R. Fitzg. in Gard. Ghron. xvii. i. 461 (18’82). 

0. latifolia, R.Br. Prodr. 324 (1810). 

C. reptans, Lindl. Swan Riv. App. 52 (1839). 

G, nana, Endl. in Lehm. PI. Preiss. ii. 7 (1846). 

C. tenuis, R. Fitzg. in Gard. Ghron. xvii. i. 462 (1882). 

C. carnea, R.Br. Prodr. 324 (1810). 

0. aphylla, Benth. Fl. Austr. vi. 387 (1873). 

C. saccharata, Reichb. fil. Beitr. 63 (1871). 

C. deformis, R.Br. Prodr. 324 (1810). 

C. sericea, Lindl. Swan Riv. App. 52 (1839). 

C. gemmata, Lindl. 1. c. 52. (C. Gertrudae, Ostf.) 

C. ixioides, TJndl. 1. c. 52. 

18. GLOSSODIA, R.Br. Prodr. Fl. Nov. Holl. 325 (1810). 

G. Brunonis, Endl. Nov. Stirp. Dec. 16 (1839). 

G. intermedia, B. Fitzg. in Gard. Ghron. xvii. T. 462 (1882). 

G. emerginata, Lindl. Gen et Sp. Orch. 424 (1840). 
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Pogonieae. 

19. CORYSANTHES. R.Br. Proclr. FI. Nov. IIoll. 328 (1810). 

C. fimbriatu, R.Br. Prodr. 328 (1810). 

20. CRYPTOSTYLIS, R.Br. Prodr. ¥\. Nov. Holl. 317 (1810). 

0. ovata, B.Br. Prodr. 317 (1810). 

Gastrodinae. 

21. GASTRODIA, R.Br. Prodr. Fl. Nov. IIoll. 330 (1810). 

G. sesamoides, R.Br. Prodr. 330 (1810). 

Rhisanthelliriae. 

22. RHIZANTJTELLA, Rogers, in Journ. Roy. Soc. W. Austr. xiv. 1. (1929). 
B. Gardneri, Rogers, in Journ. Roy. Soe. W. Austr. xiv. 1. (1929). 

Pleuranthae. 

Convolutae. 

Crytopodiinae. 

23. EULOPHIA, R.Br. (ex. Lindl.) in Bot. Reg. t. 086 (182.3). 

B. venosa, (F.v.M.) Benth. Fl. Austr. vi. 300 (1873). 

II. — ^DUPLICATE. — Syinpodiales. 

Bendrdbiinae. 

21. DEN DROBIUMj Swartz, in Nov. Act. Upsal. vi. 82 (1799). 

1). dicuplinm, F.v.M. Fragni. viii. 28 (1871). 

Cymbidiinac, 

25. CYMBIDIVM, Sv/artz, in Nov. Act. Upsal. vi. 70 (1799). 

C. canaliculatum, R.Br. Prodr. 331 (1810). 

DIOOTYLEDONEAE. 

ARCHICHLAMYDEAE. 

Casuarinaceae. 

1. CASUARINAy (Rumph.) Linn. Amoen. Acad. iv. 143 (1759). 

C. Stowardi, S. Moore, in Journ. Linn. Soc. Bot. xiv. 193 (1920). 

C. acutivalvis, F.v.M. Fragm. x. 61 (1876), 

0. glauca, Sieber, in Sprcng. Syst. Veg. iii. 803 (1826). 

C. Prinsepiaua, C. Andrews, in Journ. \V. Austr. Nat. Hist. Soc. i. 43 (1904). 
0. lepidophloia, F.v.M. Fragni. x. 11 i) (1877). 

C. Hnegeliana, Miq. in Lehm. PI. Preiss. i. 640 (1846). (6\ Dorrienif. 

Domin.) 

C. campestris, Diels, in Bugler Botan. Jahrb. xxxv, 126 (1904). 

C. Fraseriana, Miq. Rev. Crit. Cas. 59, t. 6d (1848). 

C. Baxteriaiia, Miq. Rev. Cas. 37. t. 3c (1848). 

C. bicuspidata, Benth. Fl. Austr. vi. 2('2 (1873) 

C. trichodon, Miq. in Lehm. PI. Preiss. i. 639 (1845). 

C. corniculata, F.v.M. Fragm. x. 62 (1876). (C. horrlda^ Herbert; C. spino- 

sissima, Gardn.) 

0. decussata, Benth. Fl. Austr. vi. 200 (1873). 

C. Decaisneaiia, F.v.M. Fragm. i. 61 (1858). 

0. Helmsii, Ew'art et Gordon, in Proc. Roy. Soc. Viet. n. s. xxxii, 192 (1920). 
C. humilis, Otto et Dictr. Allg. Gartenz, ix. 163 (1841). (C\ leptotremay 8. 

Moore.) 

0. Drumirondiana, Miq. Rev. Crit. ("asnnr, xxvi. t. Id (1848). 

C. microstacliya, Miq. in Lehm. PI. Preiss. i 642 (1845). 

C. thuyoides, "Miq. in Lehm. PI. Preis^!. i. 641 (1845). 

C. aciiaria, F.v.M., in Journ. Bot. v. 212 (1868). 

0. fibrosa, Gardm r, in Journ. Roy. Soc. W.A. xiii. Cl (1928). 

C. grovilleoides, Diels, in Eiigler^s Botan. Jahrb. xxxv. 130 (1904). 

UBTICALES. 

Ulmaceae. 

1. CRLTI8, (Tourn.) Linn. Gen. ed. I. 337 (1737). 

C. philippinensis, Blanco, Fl. Philip, ed. i. 197 (18 37). 

2. TREMAy Lour. Fl. Cochinchin. 562 (1790). 

T. aspera, Blume, Mus. Bot. Ludg. Batav. ii. 58 (1861). 
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Moraceae. 

1. FICUS, (Tourn.) Linn. Syst. ed. I. (1735). 

F. iiosophila, Miq. in Ann. Mus. Lugd. Bat. iii. 286 (1867). 

F. eugonioides, F.v.M. Docum. Intern. Exhib. 26 (1866). 

F. leucotriclia, Miq. in Ann. Mus. Lugd. Bat. iii. 285 (1867). 

F. puberula, A. Cunn. in Hook. Lond. Journ. vi. 562 (1847). 

F. platypoda, A. Cunn. 1. e. 561. 

F. coronulata, F.v.M. in Journ. Bot. Neerland. 241 (1861). 

F. scabra, Forst. f. Prodr. 76 (1786). 

F. orbicularis, A. Cunn. in Hook. Lond. Journ. vii. 426 (1848). 
F, aciileata, A. Cunn. 1. e. 426. 

F. scobina, Benth. FI. Austr. vi. 176 (1873). 

F. hispida, Linn. fil. Suppl. 442 (1781). 

F. glomorata, Willd. Sp. PI. iv. 1148 (1806). 

Urticaceae. 

VMTICA, (Tourn.) Linn. Syst. ed. I. (1753). 

*17. urens, Linn. (Cosmop.) 

1. POUZOLSIA, Gaud, in Froyc. Voy. Bot. 503 (1826). 

P. indica, Gaud, in Freyc. Voy. Bot. 503 (1826). 

2. PABIETAEIA, (Tourn.) Linn. Syst. ed: I. (1735). 

P. debilis, Forst. fil. Prodr. 73 (1786). 

PROTEALBS. 

Proteaceae. 

I. — Persoonioideae. 

1. PEBSOONIA, Smith, in Trans. Linn. Soc. iv. 215 (1798). 

P. hakeiformis, Meissn. in Hook. Kew Journ. iv. 185 (1852). 

P. teretifolia, R.Br. in Trans. Linn. Soc. x. 160 (1810). 

P. saccata, R.Br.* Prodr. Suppl. 12 (1830). 

P. Saundersiana, Kipp, in Hook. Kew Journ. vii. 72 (1855). 

P. diadena, F.v.M. Fragm. x. 46 (1876). 

P. comata, Meissn. in Hook. Kew Journ. vii. 71 (1855). 

P. brachystylia, F.v.M. Fragm. vi. 221 (1868). 

P. falcata, R.Br. in Trans. Linn. Soc. x. 162 (1810). 

P. trinervis, Meissn. in Hook. Kew Journ. iv. 185 (1852). 

P. tortifolia, Meissn. 1. c. 185. 

P. angustiflora, Benth, FI. Austr. v. 386 (1870). 

P. rudis, Meissn. in Hook. Kew Journ. iv. 185 (1852). 

P. microcarpa, R.Br. in Trans. Linn. Soe. x. 160 (1810). 

P. sulcata, Meissn. in Hook. Kew Journ. iv. 185 (1852). 

P. acieularis, F.v.M. Fragm. vi. 220 (1868). 

P. seabrella, Meissn. in Hook. Kew Journ. vii. 72 (1855). 

P. dillwynioides, Meissn. 1. c. iv. 185 (1852). 

P. striata, R.Br. Prodr. Suppl. 13 (1830). 

P. quinquenervis, Hook. Tc. PI, t. 425 (1842). 

P. rufiflora, Meissn, in Hook. Kew Journ. vii. 72 (1855). 

P. Bcabra, R.Br. in Trans. Linn. Soc. x. 162 (1810). 

P. graminea, R.Br. 1. c. 164. 

P. longifolia, R.Br. 1. c. 164. 

P. articulata, R.Br. 1. c. 164. 

P. elliptica, R.Br. 1. c. 164. 

P. leueopogon, 8. Moore, in Journ. Linn. Soc. xxxiv. 220 (1898). 

2. FRANKLANDIA, R.Br. in Trans. Linn. Soc. x. 157 (1810). 

F. fucifolia, R.Br. in Trans. Linn. Soc. x. 157 (1810). 

F. triaristata, Benth. FI. Austr. v. 377 (1870). 

3. ISOPOGON, R.Br. ex Knight, Prot. 93 (1809). 

I. latifolius, R.Br. Prodr. Suppl. 8 (1830). 

T. ciineatus, R.Br. in Trans. Linn. Soc. x. 73 (1810). 

I. linearis, Meissn. in Hook. Kew .Tourn. vii. 69 (1855). 

T. polycephalus, R.Br. in Trans. Linn. Soc. x. 73 (1810). 

T. attenuatus, R.Br. 1. c. 73. 

I. sphaerocephalus, Lindl. Swan Riv, App. 34 (1839). 

I. uncinatuB, RBr. Prodr. Suppl. 8 (1830). 
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I. buxifolius, R.Br. in Trans. Linn. Soe. x. 73 .(1810). 

I. axillaris, R.Br. l.c. 74. 

I tridens, F.v.M. Fragm. vi. 239 (1868). 

I. Baxter!, R.Br. Prodr. Suppl. 9 (1830). 

I. roseus^ Lindl. Bot. Reg. 37 (1842). 

I. adenanthoides, Meisan. in Hook. Kew Journ. vil. 69 (1865). 

T. trilobufl, R.Br. in Trans. Linn. Sot*, x. 72 (1810), 

I. tripartituH, R.Br. J^rorlr. Suppl. 8 (1830). 

1. loiigifolius, R.Br. in Trans. Linn. Soe. x. 73 (1810). 

I, Drunimondii, Bentli. FI. Auatr. v. 344 (1870). 
r. heterophyllua, Meissn. in Lohin. PI. Preiss. i. 604 (1844). 

I. villosus, Meissn. in Hook. Kew Journ. iv. 183 (1852). 

T. alcicornia, Diels, in Kngler’s Botan. .Tahrb. xxxv. 134 (1904). 

1. torotifolius, R.Br. in Trans. Linn. Soe. x. 71 (1810). 

1. asper, R.Br. Prodr. Suppl. 8 (1830). 
r. crithmifolius, F.v.M. Fragm. vi. 239 (1868). 

I. forinosus, R.Br. in Trans. Linn. Soe. x. 72 (1810). (I. occidentali$, Her- 

bert.) 

T. divergens, R.Br. Prodr. Suppl. 7 (1830). 

I. acabriuseulus, Meisan. in Hook. Kew Journ. iv. 182 (1852). 

4. PFTROPIIJLA, R.Br. in Trans. Linn. Soc. x. 67 (1810). 

P. teretifolia, R.Br. in Trans. Linn. Soc. x 68 (1810). 

P. longifolia, R.Br. Prodr. Suppl. 5 (1830). 

P. media R.Br. 1. e. 5. 

P. aeicularis R.Br. in Trans. Linn. Soe. x. 69 (-1810). 

P. inegalostegia F.v.M. Fragm. x 61 (1876). 

P. linearis R.Br. Prodr. Suppl. 0 (1S30). 

P. anceps, R.Br. Prodr. Suppl. 5 (1830). 

P. heterophylla, IJndl. Swan Riv. App. 36 (1839). 

P. biloba, R.Br. Prodr. Sujjpl. 7. (1830), 

P. propinqua, R.Br. 1. e. 7. 

P. squamata, R.Br. in Trans. Linn. Soe. x 70 (1810), 

P. colorata, Meissn. in Leliin. PI. Preiss. ii. 240 (1847). 

P. striata, R.Br. Prodr. Suppl. 6 (1830). 

P. divaricata, R.Br. 1. c. 7. 

P. serruriae, R.Br. 1. c. 6. 

P. inconspicua, Meissn, in Hook. Kew Journ. vii. 68 (1855). 

P. tridda, R.Br. in Trans. IJnn. Soe. x 70 (1810). 

P. earduacea, Meissn. in Hook. Kew Journ. iv. 182 (1852). 

P. ShuttleworthiaiFa, Meissn. in Lehm. PL Preiss. ii. 246 (1847). 

P. macrostaehya, R.Br. Prodr. Suppl. 7 (1830). 

P. diversifolia, R.Br. in Trans Linn. Soc. x 70 (1810). 

P. biternata, Meissn. in Hook. Kew Journ. vii. 69 (1853). 

P. plumosa, Meissn. 1. e. 69. 

P. glabriflora, Domin. New Add. Flora W.A. 3 (1923). 

P. ericifolia, R.Br. Prodr. Suppl. 5 (1830). 

P. scabriuseula, Meissn. in Lehm. PI. Preiss. i. 496 (1844). 

P. chrysantlia, Meissn. in Hook. Kew Journ. vii. 68 (1855). 

P. fastigiata, R.Br. in Trans. Linn, Soc. x. 76 (1810). 

P. seminuda, Lindl. Swan Riv. App. 34 (1839). 

P. circinata, Kippist, ex. Meissn. in Hook. Kew Journ. vii. 67 (1855). 

P. Drummondii, Meissn. in Lehm. PL Preiss. i. 496 (1844). 

P. crispata, R.Br. Prodr. Suppl. 6 (1830). 

P. rigida, R.Br. in Trans. Linn. Soe. x 69 (1810). 

P. conifera, Meissn. in Hook. Kew .Journ. vii. 67 (1855). 

P. semifurcata, (F.v.M.) Benth. Tl. Austr. v. 335 (1870). 

P. incurvata, W. V. Fitzg. in Journ. Bot. 1. 22 (1912). 

5. ADEKANTE08, Labill. Nov. Holl. PL sp. i. 28. t. 36 (1804). 

A. Detmoldi, F.v.M. Fragm. viii. 149 (1874). 

A. barbigera, Lindl. Swan Riv. App. 36 n. 182 (1839). (A, intermedi/us, 

Ostf.) 

A. obovata, Labill. Nov. Holl. PL Sp. i. 29. t. 37 (1804). 

A. cuneata, Labill. 1. c. 28. t. 36. 

A. Cunninghamii, Meissn. in Lehm. PI. Preiss. 1. 513 (1845). 

A. ptingens, Meissn. 1, c. 515, 
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A. venosa, MeiBsn. in Hook. Kew Joum. iv. 183 (1852). 

A. Dobsoni, F.v.M. Fragm. vi. 204 (1868). 

A. Forrestii, F.v.M. in Wing’s South. Sci. Rec. ii. 230 (1882). 

A. linearis, Meissn. in Hook. Kew Journ. iv. 183 (1852). 

A. sericea, Labill. Nov. Holl. PI. Sp. i. 29. t. 33 (1804). 

A. cygnorum, Diels, in Engler’s Botan. Jahrb. xxxv. 138 (1904). 

A, Meissneri, Lchm. in Lehm. PI. Preiss. i. 512 (1844). 

A. filifolia, Benth. I’l. Anstr. v. 355 (1810). 

A. flavidiflora, F.v.M. Fragm. i. 157 (1859). 

A. argyrea, Diels, in Engler ’s Botan. .lahrb. xxxv. 138 (1904). (A. intricata, 
Gardner). 

A. Drnmmoiidii, Meissn. in Lehiii. PL Preiss. i. 514 (1845). 

A. apiculata, ILRr. l*rodr. Suppl. 9 (1830). 

6. STIBLINGIA, Kndl. Den. 339 (1838). (Simsia, R.Br. 1810.) 

8. simplex, Lindl. Swan Piv. App. .‘»0 (18,39). 

S. abrotonoides, Meissn. in Lehm. PI. Preiss. i. 517 (1845). 

S. teretifolia, Meissn. in 1. e. 515. 

S. tenuifolia, (P.Hr.) Steud. Nom. ed. II. ii. 644 (1821). 

S. latifolia, (TLBr.) Steud. 1. e. 044. 

7. SYNAPHAEA, P.Br. in Trans. Linn.. Soe. 155 (ISIO). 

S. polyinorplia, P.Br. in Trans. liinn. Soc. x. 15C (1810). 

S. reticulata, (Sni.) Gardner, n. eoinb. (»S. dUafata, P.P>r.) 

S. favosa, R.Br. in Trails. Linn. Soc. x 156 (1810). 

S. Prcissii, Meissn. in Lelim. PI. Preiss. i. 529 -(1845). 

S. acutiloba, Meissn. in 1. c. 528. 

S. petiolaris, R.Br. in Trans. Linn. Soc. x. 156 (1810). 

S. dccorticans, Lindl. Swan Riv. App. .32 (18.30). 

S. pinnata, Lindl. 1. e. 32. 

8. CONOSVETiMVM, Smith, in Trans. Unn. Soe. iv. 213 (1798). 

0. capitatum, R.Br. in Trans. Linn. See. x. 155 (1810). 

0. pctiolare, R.Br. Prodr. Suppl. 11 (JS30). 

0. teretifoliuin, R.Br. in Trans. Linn. Soc. x. 155 (1810). 

0. flexuosum, R.Br. Prodr. Suppl. 11 (1830). 

C. acerosum, Lindl. Swan Riv. App. 30 (1839). 

0. amoenum, Meissn. in Lehm. PI. Preiss. i. 522 (1845). (C. Dorrievii, 

Domin.) 

C. Croniniae, Diels, in Engler ’s Botan. Jahrb. xxxv 143 (1904). 

C. nervosum, Meissn. in Book. Kew Journ. vii. 71 (1855). 

C. ditfusum, Benth. FI. Austr. v. 367 (1870). 

0, glumaceiim, Lindl. Swan Riv. App. 30 (1839). 

C. ephedroidcs, (Kipp) Meissn. in Hook. Kew Journ. vii. 70 (1855). 

C. Todii, F.v.M. Fragm. x. 20 (1876). 

0. polycephalum, Meissn. in Lehm. PI. Preiss. ii. 249 (1847). 

0, leianthum, E. Pritzel, in Engler Jahrb. xxxv. 141 (1904). 

C, Etoniae, E, Pritzel, in 1. c. 141 

C. caeruleum, R.Br. in Trans. Linn. Soc. x. 154 (1810). 

C. debile, (Kipp.) Meissn. in Hook. Kew Joum. vii. 70 (1855). 

0. scaposum, Benth. FI. Austr. v. 369 (1870). 

0. Huegelii, R.Br. in Endl. Nov. Stirp. T^c. 58 (1839). 

C. densidorum, Lindl. Swan Riv. App, 32 (1839). 

0. Brownii, Meissn. in Lehm. PI. Preiss. ii. 248 (1847). 

0. distichum, R.Br. in Trans. Linn. Soc. x. 155 (1810). 

C. floribnndum, Benth. FI. Austr. v. 373 (1870). 

0. iucurvum, Lindl. Swan Riv. App. 30 (1839). 

0. bpachyphyllum, Lindl. 1. c. 31. 

0. stoechadis, Endl. in Ann, Wien. Mus. ii. 208 (1838). 

C. triplinervium, R.Br. Prodr. Suppl. 11 (1830). 

0. bracteosum, Meissn. in Lehm. PI. Preiss. i. 518 (1845). 

0, crasflinervium, Meissn. In Hook. Kew Journ. iv. 184 (1852). 

' It. — Grevilloideae. 

9. GISEVILZEA, R.Bp. in Trans., linn. Soc. x. 167 (1810). 

G. piaster, Meissn. in Hook. Kew Jonm. yil 76 (1855). 

O, obtttsifolia, Meissn. in Hook, Kew Joum, iv. 187 (1852). 
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O. sparsiflora, F.v.M. Fragm. vi. 206 (1868). 

(K macrostylis, F.v.M. 1. c. i. 137 (1859). 

(r. tripartita, Meissa. in Hook. Kew Jouni. iv. 186 (1852). 

G. platypoda, F.v.M. Fragni. vi. 205 (1868). 

G. patoatilolia, F.v.M. J. c. i. 137 (1859). 

(}. pectinata, K.Br. I^odr. Buppl. 23 (1830). 

U. plurijuga, F.v M, Fragm. iv. 84 (1864). 

G. oiicogyne, DioLs, in Kiigler’a Botaii. Jalirb. xxxv. 149 (1904). 

(-. nudiOora, Moissn. in Tfonk. Kcw Journ. iv. 186 (1852). 

G. stononioia, P.v.M. Fragni. iv, 85 (1864). 

G-. TbidoinanniMTia, flueg. in Kndl, Nov. Stirji. l>i' 0 . i. 6 (ISllO). 

Urhfpyvc, Bcnth. 

eoiieinna, I^.Br. in Trans, l.iiin. 8oe. x. 172 (1810), 

(>. Pritzolii, Diels, in Eiigler’'s Botan. Jahrb. xxxv. 150 (1904). 

G. apieiloha, F.v.M. Fragm. x. 45 (1.876). 

(f Ilookeriana, Meissn. hi Lchm. PI. Preiss. i. 546 (1845). 

G. Baxteri, K.Br. Prodr. Suppl. 22 (1830). 

(h eriobotrya, F.v.M. Fragm. x. 44 (1876). 

(\ pterosperma, F.v.M. in Trans. Phil. Soc. Viet. i. 26 (3854). 

G. stenobotrya, F.v.M. Fragm. ix. 3 (1875). 

G. criostaebya, Lindl. Swan Eiv. App. 36 (1839). 

G. cxeelsior, Diels, in F-ngler^s Botan. .Talirb. xxxv. 151 (1904). 

G. thyrsoides, Meissn. in Hook. Kew Joimi. vii. 77 (1855). 

G. chrysodendroji, R.Br. in Trans. Dinn. Soc. x. 176 (1810). 

G. cirsiifolia, Meissn. in Lehm. PI. Preiss. 253 (1847). 

G. bipinnafcifida, E.Br. Prodr. Suppl. 2;*> (1810). 

G. arinigera, Meissn. in Hook. Kew Joiirn. iv. 186 (1852). 

G. asparagoidoa, Meissn. 1. c. 186. 

Plagiopod<i, Bcnth, 

G. Treueriana, F.v.M. Fragm. ix. 123 (1875). 

G. juncifolia, Hook, in Mitch. Trop. Anstr. 341 (1848). 

G. Wilsoni, A. Ounn in Wils. Voy. rounel the World, 273 (1835). 

G. erectiloba, F.v.M. Fragm. x. 44 (1876). 

G. asteriseosa, Diels, in Engler’s Jahrb. xxxv. 151 (1904). 

G. insignia, Kippist, ex Meissn. in Hook. Kew Journ. vii. 76 (1855). 

G. Brownii, Meissn. in Lohm. 1*1. Preiss. i. 537 (1845). 

G. erassifolia, Domin, New Add. FI. W. Austr. 10 (1923). 

G. fasciculata, E.Br. Prodr. Suppl. 20 (1830). 

G. aspera, B.Br. in Trans. Dinn. Soc. x. 172 (1810). 

G. brachystvlis, Meissn, in Lchm. PI. Preiss. i. 538 (1845). 

G. saccata, Bcnth. FI. Auetr. v. 450 (1870). 

G. Drummondii, Meissn. in Lehm. PI. Preiss. i. 536 (1845). ((?. piraelioides 
W. V. Fitzg.) 

G. deflexa F.v.M. in Melb. Chem. p. 72 (1883}. 

G. disjimcta, F.v.M. Fragm. vi. 206 (1868). 

G. Yorkrakinensis, Gardner, in Journ. Koy. Soc. W.A. ix. pt. i. 34 (1923). 
G. liaplantha, (F.v.M.) Benth. FI. Austr. v. 451 (1870). 

G. extorris, S. Moore, in Journ. Linn. Soc. xxxiv. 221 (1898). 

G. pinifolia, Meissn. in Hook. Kew Journ. iv. 186 (1852). 

G. acuaria, (F.v.M.) Eenth. FI. Austr. v, 452 (1870). 

G. Jamesoniana, W. V. Fitzg. in Proc. T.inn. Soc. N.S.W. xxvii. 243 (1904). 
G. aeuleolata, S. Moore in Journ. Linn. Soc. xxxiv. 222 (1898). 

G. pauciflora, K.Br. in Trans. Tann. Soc. x, 174 (1810). 

G. cynanchicarpa, Meissn. in Kook. Kew Journ. vii. 75 (1855). 

Caloihyrms, Benth. 

G. quercifolia, R.Br. Prodr, Suppl. 23 (1830). 

G. angulata, R.Br. 1. c. 24. 

G. Wickhami, Meissn. in Hook. Kew .Tourn. iv. 186 (1852). 

G. agrifolia, A. Cunn. in R.Br. Prodr. Suppl. 24 (1830). 

G. Victori, Morrison, in Journ. Bot. 1. 276 (1912). (G. miniaia, W. Y. 

Fitzg.) 

G. Cunninghamii, R.Br. Prodr, Suppl. 23 (1830). 

G. Huegelii, Meissn. in Tiohm. PL Preiss. i. 543 (1846). 

G. Sarissa, S. Moore, in Journ. Linn. Soc. xxxiv. 222 (1898), 

Gt dimidiala, F.v.M. Fragm. ill. 146 (1863), 
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G. heliosperma^ B.Br. in Trans. Linn. Soc. x. 176 (1810). 

G. refracta, R.Br. 1. c. 176. 

Cycladenia, Benth. 

G. annulifera, F.v.M. Fragm. iv. 85 (1864). 

G. leucopteris, Meissn. in Hook. Kew Journ. vii. 76 (1855). 

Cycloptera, Benth. 

G. pyramidalis, A. Cunn. in K.Br. Prodr. Buppl. 25 (1830). (G. Iriico/Undron. 
A. Cunn.) 

G. simulans, A. Morrison, in Journ. Bot. 1. 277 (1812). 

G. Berryana, Ewart; ot J. White, in Proe. Roy. Soe. Viet. n. s. ’xxii. 14 (1909). 
G. orythroclada W. V. Fitzg. in Journ. Roy. Soc. W.A. iii. 132 (1918). 

G. viseidula, Gardner, in Bull. For. Dep. xxxii. 44 (1923). 

G. striata, R.Br. in Trans. Linn. Soc. x. 177 (1810). 

G. mimosoides, R.Br. in 1. c. 177. 

G. latifolia, Gardner, in Bull. For. Dep. xxxii. 43 (1923). 

BriostyHs. 

G. occidentalis, B.Br. in Trans. Linn. Soc. x. 173 (1810). 

G. acerosa, F.v.M. Fragm. i. 136 (1859). 

G. umbellulata, Meissn. in Lehm. PI. Preiss. ii. 252 (1847). 

G. pilulifera, (Lindl.) Gardner n. coml). (G. oxystigma, Meissn.) 

G. uncinulata, Diels, in Engler^s Botan. Jalirb. xxxv. 162 (1904). (G. 

lycopodina^ S. Moore.) 

G. Candolloana, Meissn. in Lehm. PI. Preiss. i. 541 (1845). 

G, scabra, Meissn. in 1. c. 541. 

Lissostylis. 

G. commutata, F.v.M. Fragm. vi. 207 (1868). 

G. stenophylla, W. V. Fitzg. in Journ. W.A. Nat. Hist. Soc. ii. 30 (1905). 
G. pinnptisecta, (F.v.M.) Benth. FI. Austr. v. 473 (1870). 

G. argyrophylla, Meissn. in Hook. Kew Journ. vii. 75 (1855). 

G. br achy St achy a, Meissn. in Lehm. PI. Preiss. ii. 254 (1847). 

G. Endlicheriana, Meissn. in 1. c. i. 546 (1845). 

G. Manglesioides, Messn. in. 1. c. i. 547. (G. Loboana, Domin,) 

G. diversifolia, Meissn. in 1. e. i. 547. 

G. filifolia, Meissn. in 1. c. i. 547. 

G, hakeoides, Meissn. in 1. c. ii. 252 (1847). 

G. inconspicua, Diels, in Engler^s Botan. Jahrb. xxxv. 153 (1004). 

G. teretifolia, Meissn. in Lehm. PI. Preiss. ii. 255 (1847). 

G. eryngioides, Benth, FI. Austr. v. 476 (1870). 

G. bracteosa, Meissn. in Lehm. PI. Preiss. ii. 254 (1S47). 

G. crithmifolia, R.Br. Prodr. Suppl. 38 (1830). 

G. trachytheca, F.v.M. Fragm. vi. 207 (1868). 

G. brachyclada, W. V. Fitzg. in Journ. W.A. Nat. Hist. Soc. ii. 30 (1905). 
Conogyne, 

G. monticola, Meissn. in Lehm. PI. Preiss. ii. 259 (1847). 

G. Muelleri, Benth. FI. Austr. v. 479 (1870). 

G. triflda, (R.Br.) Meissn. in Lehm. PI. Preiss. i. 553 (1845). 

G. synapheae, R.Br. Prodr. Suppl. 23 (1830). 

G. flexuosa, (Lindl.) Meissn. in Lehm. PI. Preiss. i. 533 (1845). 

G. Icptobotrya, Meissn. in 1. c. ii. 256 (1847). 

G. brevicuspis, Meissn. in 1. c. ii. 256. 

G. intricata, Meissn. in Hook. Kew Journ. vii. 74 (1855). 

G. didymobotrya, (Endl.) Meissn. in 1. c. iv. 186 (1852). 

G. polybotrya/ Meissn. in 1. c. iv. 185. 

G. nematophylla, F.v.M. Fragm. i. 136 (1859). 

G. Purdieana, Diels, in Engler's Botan. Jahrb. xxxv. 154 (1904). 
Anadenia, 

G. paradoxa, F.v.M. Fragm. vi. 246 (1868). 

G. petrophiloides, Meissn. in Lehm. PI. Preiss. ii. 257 (1847). 

G. tenuifiora, ^ndl.) Meissn. in 1. c. i. 554 (1845). 

G. pulchella, (R.Br.) Meissn. in 1. c. i. 553. 

G. Tudis, Meissn. in Hook. Kew Journ. vii. 73 (1855). 

G. eordata, Gardner, in Journ. Roy. Soc. W.A. iv. pt. i. 35 (1923). 

G. Shuttleworthiana, Meissn. in Lehm. PI. Preiss. ii. 258 (1847). 

G, hitegrifolia, (Endl.) Meissn. in D. 0. Prodr, xiv. 386 (1866), 
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G. incrassata, Diels, in Engler^s Botan. Jahrb. xxxv. 156 (1904). 

G. ceratocarpa, Diels in 1. e. 157. 

G. stenocarpa, (F.v.M.) Benth. FI. Austr. v. 485 (1870). 

Manglesia. 

G. acrobotrya, Meissn. in Hook. Kew Journ. vii. 74 (1855), 

G. glabrata, (Lindl.) Meissn. in Lehm. PI. Preiss. i. 549 (1845). 

G. ornithopoda, Meissn. in 1. c. ii. 256 (1847). 

G. paniculata, Meissn. in 1. c. i. 550 (1845). 

G. biternata, Meissn. in 1. e. i. 549. 

G. triloba, Meissn. in Hook. Kew Journ. vii. 74 (1855). 

G. amplexans, (F.v.M.) Benth. FI. Austr. v. 488 (1870). 

G. vestita, (Endl.) Meissn. in Lehm. PI. Preiss. i. 548 (1845). 

G. tridentifera, (Endl.) Meissn. in 1. c. i. 549. 

G. phanerophlebia, Diels, in Engler^s Jahrb. xxxv. 157 (1904). 

G. erinacea, Meissn. in Hook. Kew Journ. vii. 74 (1855). 

10. HAKE A, Schrader, Sert. Hannov. 27. t. 17 (1797). 

Grevilteoides. 

H. chordophylla, F.v.M. in Hook. Kew Journ. ix. 23 (1857), 

H. Cunninghamii, R.Br. Prodr. Suppl. 26 (1830). 

H. suberea, S. Moore, in Journ. Linn. Soc. xxxiv. 223 (1898). 

H. lorea, B.Br. Prodr. Suppl. 25 (1830). 

H. macroearpa, A. Gunn. ex. R.Br. Prodr. Suppl. 30 (1830). 

H. arborescens, R.Br. in Trans. Linn. Soe. x. 187 (1810). 

H. Morrisoniana, W. V. Fitzg. in Journ. Roy. Soc. W.A. iii, 134 (1918). 
H. atenophylla, A. Ounn. ex R.Br. Prodr. Suppl. 30 (1830) 

Euhakea. 

H. cyclocarpa, Lindl. Swan Riv. App. 36 (1839). 

H. crassifolia, Meissn. in Lehm. PI. Preiss. i. 570 (1845). 

H. Brooksiana, F.v.M. in Austr. Journ. Pharm. i. 430 (1386). 

H. pandanicarpa, R.Br. Prodr. Suppl. 29 (1830). 

H. Roei, Benth. FI. Austr. v. 499 (1870). 

H. adnata, R.Br. Prodr. Suppl. 26 (1830). 

H. obliqua, R.Br. in Trans. Linn. Soc. x. 180 (1810). 

H. polyanthema, Diels, in Engler^s Botan. Jabrb. xxxv. 161 (1904). 

H. Hookeriaiia, Meissn. in Hook. Kew Journ. iv. 208 (1852). 

H. incrassata, R.Br. Prodr. Suppl. 29 (1830). 

H. flabellifolia, Meissn. in Hook. Kew Journ. vii. 116 (1855). 

H. Brownii, Meissn. in Lehm. PI. Preiss. i. 569 (1845). 

H. Baxteri, R.Br. Prodr. Suppl. 28 (1830). 

H. eeratophylla, (Sm.) R.Br. in Trans. Linn. Soc. x. 184 (1810). 

H. lasiantha, R.Br. Prodr. Suppl. 29 (1830). 

H. eriantha, R.Br. 1. c. 29 

H. megalospernia, Meissn. in Hook. Kew Journ. vii, 177 (1855). 

H. clavata, Labill. Nov. Holl. PI. Sp. i. 31. t. 41 (1804). 

H. orthorrhyncha, F.v.M. Fragm. v. 214 (1868). 

H. Candollcana, Meissn. in Lehm. PI. Preiss. ii. 262 (1847). 

H. trifureata, (Sm.) R.Br. in Trans. Linn. Soc. x. 183 (1810). 

H. erinacea, Meissn. in Lehm. PI. Preiss. i. 559 (1845). 

H. platysperma. Hook. Ic. Plant, t. 433 (1842). 

H. brachyptera, Meissn. in Hook. Kew Journ. iv. 208 (1852), 

H. Kippistiana, Meissn. in 1. e. vii. 115 (1855). 

H. Preissii, Meissn. in Lehm. PI, Preiss. i. 577 (1845). 

H. amplexicaulis, R.Br. in Trans. Linn. Soc. x. 184 (1810). 

H. Pritzelli, Diels, in Engler^s Botan. Jahrb. xxxv. 163 (1904). 

H. prostrata, R.Br. in Trans. Linn. Soe. x. 184 (1810). (H. glabella, R.Br.) 

H. auricnlata, Meissn. in Hook. Kew Journ. vii. 110 (1855). 

H. cristata, R.Br. Prodr. Suppl, 28 (1830). 

H. linearis, R.Br. in Trans. Linn. Soc. x. 183 (1810). 

H. stenoearpoides, (F.v.M.) Benth. FI. Austr. v. 511 (1870). 

H. ruseifolia, Labill. Nov. Holl. PI. Sp. i. 30. t. 39 (1804). 

H. verrucosa, F.v.M. Fragm. v. 25 (1865). 

H. rhombalis, F.v.M, 1. c. x. 90 (1876). 

H. purpurea, Hook, in Mitch. Trop. Austr. 348 (1848). 

H. arida, Diels, in Engler's Botan. Jalirb. xxxv. 162 (1904). 
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H. recurva, Meissn. in Hook. Kew Journ. iv. 207 (1852) . 

^ H. circumalata, Moissn. in 1. c. vii. 114 (1855). 

H. commutata, P.v.M. Fragm. v. 26 (1865). 

H. strumosa, Meissn. in Hook. Kew Journ. iv. 208 (1852). 

Conogynoidea, 

H. multilineata, Meissn. in Lebm. PI. Preiss. ii. 261 (1847). 

H. laurina, R.Br. Prodr. Suppl. 29 (1830). (H. euoalyptoides, Meissn.) 

H. obtusa^ Meissn. in Hook. Kew Journ. iv. 209 (1852). 

H. cinerea, R.Br. in Trans. Linn. Soc. x. 186 (1810). 

H. corymbosa, R.Br. Prodr. Suppl. 28 (1830). 

H. unaulatR; R.Br. in Trans. Linn. Soc. x. 185 (1810). 

H. petiolaris, Meissn. in Lehm. PL Preiss. i. 577 (1845). 

H. neurophylla, Meissn. in Hook. Kew Journ. vii. 117 (1855). 

H. loranthifolia Meissn. in I^hm. PI. Preiss. i. 574 (1845). 

H. cucullata, R.Br. Prodr. Suppl. 30 (1830). (H. Victoriae, Drumm.) 

H, ferruginea, Sweet, FI. Austr. t. 45 (1828). 

H. Bznilacifolia, Meissn. in Lehm. PI. Preiss. i. 567 (1845). 

H. elliptica, (Sm.) R.Br. in Trans. Linn. Soc. x. 187 (1810). 

H. ambigua, Meissn. in Lehm. PI. Preiss. ii. 260 (1847)V 
H. falcata, R.Br. Prodr. Suppl. 29 (1830). 

H. pycnoneura, Meissn. in Hook. Kew Journ. vii. 117 (1855). 

H. stenocarpa, R.Br. Prodr. Suppl. 29- (1830). 

H. marginata, R.Br. in Trans. Linn. Soc. x. 185 (1810). 

H. myrtoides, Meissn. in Lehm. PI. Preiss. i. 577 (1845). 

H. costata, Meissn. in 1. c. 575. 

H. oleifolia, (Sm.) R.Br. in Trans. Linn. Soc: x. 185 (1810). 

H. florida, R.Br. in 1. c. 183. 

H. varia, R.Br. in 1. c. 183. 

H. dolichostyla, Diels, in Engler^s Botan. Jahrb. xxxv. 166 (1904). 

H. sulcata, R.Br. in Trans. Linn. Soc. x. 180 (1810). 

H. Meissneriana, Kippist ex Meissn. in Hook. Kew Journ. vii. 114 (1855). 
H, subsulcata, Meissn. in Lehm. PI. Preiss. i. 555 (1845). 

H. Lehmanniana, Meissn. in 1. c. i. 557. 

Manglesioides, 

H. nitida, B.Br. in Trans. Linn. Soc. x. 184 (1810). 

H. Oldfieldii, Bcnth. FI. Austr. v. 530 (1870). 

H. suaveolens, R.Br. in Trans. Linn. Soc. x. 182 (1810). 

H. lissocarpha, R.Br. in Prodr. Suppl. 27 (1830). 

H. bipinnatifida, R.Br. I. c. 28. 

11, XYLOMELUMf Smith, in Trans. Linn. Soc. iv. 214 (1798). 

X. occidentale, R.Br. Prodr. Suppl. 31 (1830). 

X. angustifolium, Kippist in Hook. Kew Journ. iv. 209 (1852). 

12. LAMBEBTIA, Smith, in Trans. Linn. Soc. iv. 214. t. 20 (1798). 

L. uniflora, R.Br. in Trans. Linn. Soc. x. 188 (1810). 
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